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THE 



TUTOR'S GUIDE, 

BEING A 




COMPLETE SrSTEM OF 



VARIOUS 



1. Arithmetic in all its ludiil 
Rules, and to each a great Va- 
riety of Questions. 

TT' Vulgar Fra^ons, in all their 
Parts. 

III. Decimal Fra&ions, with the 
£xtradtion of Roots q£ difierent 
Powers; to which are added, 

' Rules, ice. for the easy Calcula 
tion of Interest and Annuities, 
&c. 

IV. Mensuration of Superficies and 
Solids, applied to measuring Ar- 
tificers* Works, &c.with a CoUec- 
tioa of Questions for Exercise. 




WITH 

BRANCHES IN THE MATHEMATH^ 

IN SIX ^ARTS, vi2> vjL|p^ jZ^tit^^ 

To which is added, the Specific 
Gravity of Metals, &Ck 

V. Chronology, or the Method 
of finding the several Cycles^ ^ 
Epadts, Moveable Feasts, Time 
of High Water, &c.; with a 
Colle^ion of Questi<ms relating 
to History; likewise all^ the 
most useful Examples on both 

, the Globes. 

VI. Algebra, wherein the Method 
of raising and resolving Equa- 
<tions is rendered easy, and iUtts- 
trated with a Variety of Exam- 
ples and Numerical Questions. 



TO WHICH IS ADDSS, 

AN APPENDIX, 

CONTAINING DIFFERENT FORMS OF ACQUITTANCESl, . 
BILLS OF EXCHANGE, &c. &c. 

The whole being designed for the Use of Schools, as a Question ISook, 
or a Remembkancer and Instructor to such who have some 
Knowledge of Figures^ and is adapted for the Use of the Gentleman 
and Scholar, as well as of the Man of Business \ And is recommended 
by several eminent Mathematicians and School-masters. 



By CHARLES VYSE, 

AyTHOB. or JBB T0VN6 LADIES AN» -GENTLEMXN's KBW OUlDft 
TO THE ENGLISH TONGUE, &C. ^C. 
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,^ ^Be MoNSHLY Review, gives the/ollowing 
^ ^ ^^ '- \ \^3fitoa»/ of the first Bdition. 

** The best Method of conveying Instruftion is derived 
from Experience ; and though the Author of th^ TuToa'^ 
GuiDB does not pretend to boast of new Discoveries^ yet it 
must be allowed that he has sele6ked a great Variety of neoM'^ 
sary and u^fol Rules for the obtaining a^thorough Knowledge 
in those Sciences which depend upon Arithmetic i and his 
Book will be found particularly useful in this Respeft> as it 
Contains a very eoneiderable Number of Questions to exem- 
pli the Rules he has kid down^ and to exercise the Attentioto 
of the Learner. — Many of them may be thought to surpass the 
Capacity of young Scholars : but this Circumstance is no just 
Objedtion against the Book itself : it rather recommends the 
Work to an after Review, when the Understanding is en* 
larged and ripened. ' The Plan and Execution of Mr. Vyse's 
Performance do Honour to his Judgment and Application^ 
and entitle it to the general Notice of those who are entrusted 
with the Education of Youth/' 

The Critical Review ghes the following Ac* ^ 

counU 

** Notwithstanding there are many Books already extant, 
upon the same Siibjed, yet we apprehend that the Wprk 
before us will not be deemed either unnecessary or impertii)ent» 
after having assured our Readers it is recommended to the 
Favour of the PubHc by one^of the most contiderable Mathe* 
piatkral V^riters of the present Age." 
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HEN we. consider the Utility of Arith- 
metic, on which Science almost all the others 
do absolutely depend, we need not be surprised 
that so many Efforts have been made to bring 
this useful Branch of Learning to the utmost 
Degree of Perfeftion : and although the vast Ex- 
tent of the Subjed does in some Measure defeat 
these Attempts, yet, upon Account of its real 
Value and Use^ it certainly merits all the Study 
and Pains that can be bestowed upon it. 

In the following Pages I have delivered the 
Definitions and Rules m as brief and concise a 
Manner as I possibly could, so as to make them 
general ; and they follow in the same Order as 
specified in the T^ble of Contents, Thus, Book 
the first contains the Four primary Rules, /. e. 
Addttioa^ Subtradion, Multiplication^ and Di- 
vision, in Integers^ and Redudion, ascending 
and descending, with the Tables of Money, 
WdgfaMii Measure^ &c. with which the Pupil 
showd fee well acquai/ited, before he proceeds 
to tl^ Use of those Rules in Compound Num- 
b.ers. 



iv PREFACE. 

• 

In Book the Second, the Rules follow in the 
same Order in jvhich they are generally taught 
in Schools ; hut I apprehend the most expedi- 
tious Method for the Pupil would be to leton as 
far as the Rule of Three, then Vulgar an4 De- 
cimal Fraftionc, the Extraction of the Square 
and Cube Roots; after which a larger Field 
may be opened to him, as he will be more capable 
to judge for himself, and (with a little Assistance 
from the Master) go through any Rule, to his 
own Satisfaction, and his Teacher's Honour. 
But in Schools the Master very seldom either 
knows the Business for which his Scholars are 
designed, 'or the Length of Time they ai'e to 
continue at School, and is therefore obliged to 
pursue the old beaten Path, and teach them first 
what is not perhaps the most essential. 

In this Work, amongstj several ' hundred Que- 
stions, are all those most excellent ones of the 
late Martin Clare, ranged according to the 
several Rules to which they appefrtain ; a Thing 
wished for by School-masters and Teachers in 
general. 

I pretend not to boast of new Discoveries, but 
jQatter myself to have selefted every necessary and 
useful Rule or Proposition for obtaining a tho- 
rough Knowledge in those Sciences which de- 
pend upoffe Arithmetic : . and have giveii a "great 
Variety of such Questions * as wrfr' enable the 
Tutor to supply his Pupils with those that may 
be most conducive to the Station ^f- liffe for 
which they may be designed. ^, 

I have selected the most difficult Question^ of 
each Rule, as exercises for leisure Hours, 



^ PREFACE. ^ 

And,, in order to make this Book as usefiil as 
possible, I have added several Examples of the 
different Forms of Acquittances^ Promissory 
Notes, Bills of Exchange, Bills of Parcels, &c. 
the frequent copying of which I would recom?. 
mend to the Pupil. 

I have not adjoined the Answers to the Que- 
stions, as I have published (by Desire of several 
Mathematicians and School-masters) a Key to 
The Tutor's Guide, wherein all the Answers 
are worked at Length, with proper References to 
the Questions as they stand in this Edition. 

r need not point out the great Utility of such 
a Performance ; it is sufficiently evident to all 
who are employed in this Branch of Education, 
especially such as have the Care of a numerous 
School, and experience the difficuhies that 
Teachers in general labour under with respeft to 
Time; a Grievance that must still continue, 
while the Piices they receive are so very inade- 
quate to their Labours. 

I hope the Gentlemen of the Profession will 
do me the Justice to believe, that my Design in 
this Performance was not to diftate to, but ease 
the Master; and the skilful Teacher will no 
Doubt vary the Work of the Questions accord- 
mg to the Nature of the several Rules. 

The TutorV Guidje and its Kex. furnish a 
Complete System of Arithmetic, and will 
enable those, who are acquainted- with the first 
Principles, to attain (without the Assistance of a 
Master) a competent Knowledge of the several 
Rules witb Ease and Precision.. 

The favourable Reception the former Editions 
have met with gives me Room to hope that the 
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Alterations and Additions 1 have made in this 
will merit the Approbation of those Gentlemen 
who have kindly interested themselves in Behalf 
of my former Endeavours, to whom I return my 
most sincere Thanks j and remain. 

With the utmost Esteem and Respedb, 
Their*s and the Public's much obliged. 
Obedient humble Servant, 



CHARLES VYSE. 



Walnut-tree Walk, 1 
Lambeth, ISO^. J 
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EXPLANATION of the CHARACTERS made 

Use of in this BOOK, 

Signs* Names. SigniEc^tions. 

+> Pltuy or morti The Sign of Addition, as 6+2 is 8. 
— Minus, or less. The Sign of Subtra6Uon> as 6—2 is 4, 
^ Multiplied \ The Sign of Multiplication, as6x2is 

12. 
The Sign of Division, as 6-^2 is 3, 
The Sign of Equality,, 6+2= 8, 
The Signs of Proportionals, as 
2 : 4 : : 6 : 12. 

TheSauai« Rootof 9»3i8Vd»^> ^^ 
the Cube Root of 8s«2 is V8a>2. 

6— 4x9al8; Signifies, that 6, less 4, multiplied by daetS. 

M B. S* denotes that 8 is to be squared. 
9^ deiMtes that 9 is to be cubed. 

3^4, or4'', denoteatheCubeRootofthe Number 4^ 



\ into or iy J 
-r- Divide hy 
s Equal to 

fUto 
So ij 
Extra&ion 
ofthe Rootf 



The Twelve SIGNS ofthe ZODIAC. 



«V» Aries, the Ranu 

» Taurus, the Boll, 

n Gemini the Twine. 

iB5 Cancer, the Crab. 

^ Leo, the Lion. 

11JI Virgo, the Virgin. 






£to Libra, the Balnnce. 
nt Scorpio, the Scurpion. 
^ Sagittarius* tbt Archer* 
>f Capricormiit. the Goa^. 
jsr Aqttarittf» the Water-bearer. 
K Piscet, the Fiahes. 
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BOOK L 

jirhbmeiic in Whk and C^inifound NumSerx. 
INTRODUCTION. 



RITHMETIC 18 the science or Knowledge of Num- 
bers, which is either Unit, or Multitude of Units. 

Unit is any Thing considered as one, or 1. 

Digits, or Figures, are the Marks by which Numbers ane 
denoted or expressed, and are the nine following, viz. 
I, 2, 3, 4, 5, 6, 7y B, 9, : with these there is used the Mark 0, 
calle4 a Cypher, whichof itself stands for nothing; but being 
annexed to the Right-hand of a Digit, alters its Value: thus, 
40 si^ifie* foity ; and 400 stands for four hundred, &c. (See 
the fc^owing Table.) 

Integers, or whole Numbers, are such as express a Number 
or Multitude of Things, whereof each is considered as an 
Unit.,. Thus, 6 Pounds, 12 Yards, 140 Miles, &c. each of 
which is called an Integer, or whole Number, 

Compound Numbers are such as consist of different Deno- 
minations, as Pounds, Shillings, Pence, and Farthings ; or 
Hundfeds,^>Quarters, Pounds, Ounces, &c. 

Thus, 47L 1&. 6id. or'4C. 2 qrs. 14lb. &c. 

A Fradlion or broken Number, is always less than Unit, 
as \ r present three quarters of any Thing or Unit, and ^ is 
six -eighths of Unit, or \^ &.c. •> 

^ Arithnietic, with regard to Art and Science, consists both 
in Theory and Pra6lice. 

Theory considers the Nature and Quality of Numbers, 
and demonstrates the Reason of pra<5^ical Operations. 

The Fra£U<;c is that which stows the Method of working by 
Numbers^ «o at to be the most useful and expeditious for Bu«> 

1^ 



Numeration. 



siness, and ha« five principa} or fundamental Kides for tlie 
Operation ; viz. 

L Numeration^ or No'tATioN. % Addition. 3. Sub- 
traction. 4. Multiplication. 5* Divis-ion, 

Sect. I. NUMERATION. 

TEACHETH to read or ex)>refta the true Value of any 
Number when written down ; and consequently to write down 
any proposed Number, according to its true Value'; and this 
consisteth of two Parts : 

1. The due Order of placing down Figures. 

2. The true valuing of each Figure in its Flaoe ; both of 
^hich are plainly exhibited in the foUowiag 

TABLE. 
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Examples. 

Write dotvii the ValtSe of the following Numbers, i« 
Words at length, viz. 



(1) 91 
2} 162 
3) 3024 

(4) S7460 

(5) 142613 



! 



e) 6040390 

'71 47639121 

S) 790401950 

<9) 79041^5 



Numeration^ * ft 

In Figures, express 

(1) Seventy-seycn. (2) Four huadxedand ninety. 

(3) Six thousand and fifty-^five. (4) Seventeen, thousand 
seven hundred and nine. (5;) Eight hundred thousand and 
tv^^o*. (6) Seven millions forty-foilr thousand and seventy- 
four. ' (7) Six hundred and ninety-four millions four hun- 
dred thousand and sixty. 

II,. » , . - • . 

NOTATION 

iy Roman Numerkat Jitters. 

One, five, ten, fifty, hundred, five hundred, thousand* 

I, V, X, L, C,^ D, M- . 

When a lesser numerical Letter standi before a greater, it 
must be taken- from it ; as, I before V or X ; and X before L 
or C, . &€• Thus, 

four, nine, forty, m'nety, &c. 
IV, IX, XL, XC. 
When a lesser numerical X«etter stands after a greater, it is 
to be addedf^to it.. Thus, 

six,, eleven, sixty, one hundred and tfen. 
VI, XI, LX, ex. 

. , A Line dras^ over any Number less than a Thousand, sig-- 

fiifies so ^any Thousands ; as LX, is sixty thousand ; Ci is 
•lie hundred Thousand ; M, is one Million, &c. 

WiTte down in common Figures the following Numbers, 
expressed in numerical Letters, viz. XIX, CC, DC, DLXj 

MI, IjIDCCL, LXX, CX7 MiJ, and "MDC. 

Write down va numerical Letters tjie following Numbers, 
expressed in common Figui*es, viz, 

.29, 104., 419, 1741, 2007, 17678, 10004, and 674084. 

JL ADDITION of INTEGERS 

TEACHETH to add sundry Numbers together into one 
Sum, c^iUed the Totdl. ^ 

RULE. 

1 Place all the Numbiers of a like Name under one another ; 
that is, units under units,^ tens under tens, hundreds under 
hundreds^ &c. 

f Begin with the UnitSi and singly colleA the Sum of eaciL 



4 Addition. 

Row ; BTid, if their Suin be lets than ttn, wt it down uader^ 
Death its own Place ; but if it exceeds t«n, the Excess is only 
to be tet down, carrying one for every ten to the next Row, 
u)d BO on, continuing to the latf Row, at which set down the 
tutal Amount, 

PROOF. 

Vary the-addlng, by beginning at the Top of the Sum, and 
reckon the Figi.res duwBwards, in the same Maimer as yoa 
iulded them upwards ; and if the Sum comes the saoie as be- 
fore, it is supposed to be right. 

TABLE of ADDITION, 

which is to he got by Heart by thote who ue Bagiann in 

this Science. 

wr of using 
is thus ; 
gceater of 
pa, whose 
ght, in the 

t Left-hand 
I the tame 
thtif vid 
the other 

As auppoiiel wanted tlif SiiinofOand 7 i then Hook, tvt 9 
on the Head of the Tahlu, and in the same Line with 7, on the 
I^ft-hand Side, stands 16 — the Sum. 



(1) 147279 (2) 176042 (3) 127492 

274042 «7576 274614 

716914 274 . 27406 

472196 * 27+ 

417417 471*72 24 

194746 469 4158 
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SuBtradim. 


* 


EXAMPT^S. 


f4j 147747 


(5J 2147426 


T4774 


; 2749^ 


3467 


?75 


915 


3746 


20 


74 
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2147 


(7) 174264 


f8j 147^412- 


• 7416 


2J3J596 


^ 271 


294168 


' 447419 


274 


4176 


71471041 


47 ; 


2l98Ij6 


7913 


1427 


274 - 


70 
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• . ' 



<6) 



(9) 



174684 
147129 

KX> 

63 

1074 
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174684 

174168 
276 

7 
741705 

27417 
3570 



'HI. SUBTRACTION 

TEACHETH jLo take a lesser Number from a greater, 
and thereby shows the Difference or Remainder. 

RULE. 

1 Pkce your Numbers according to- the Direction given 
in "Addition. 

2 B^n at the Right-hand, and 8ubti:iift each under Figure 
fro0 that which stands over it, writing each Remainder un- 
der the Figure it proceeds from ; so shall alt the Remainder 
together express the Difference required. 

3 But when the under Figure exceeds that which stands 
over it, you must bon*ow ten (the same which yoir stopped at 
in Addition), from which take the lower Figure, and to that 
Difference add the upper Figure and set down the Sum, al- 
ways remembering to cairy or add one to the next Figure on 
the Left-hand before you ssubtra^ 

PROOF. 

To the lesser Number add the It«ipainder ; if the Sum be 
like the greater, the work is right. . / 

B 
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Multiplication. 
TABLE of SUBTRACTION. 
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1234567 8 9. 
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10| 1121 8|4 



The Maniiei* of 
-- using tlvis Table is 
^: the same with that 
^j of Addition $ only. 



I I 1 I 2 I 3 [ 41 instead of aM!«g the 

— *— j 0| l"r 2T3 
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Digits together sub- 
tra(i^ thenv 



EXAMPLES. 

(I) Fforii 1472742 \ (2) 1704941 
Take 1251620 807^67 



(S) 17406542 
16716746 



^ I. 



Rem. 221122 



Proof 1472742 



■* I i» ■ i* ' i 11 



»■ ■ i-^* 



Ml) Bought 1076fi47.'5 (5) 2074176 (6) 7417065 
Sold 7607485 1760184 4708095 



Rem* unsold 



>«BaM«*iKM«n 



(7) From 10746142 (8) 12468409 (9} 217068^ 
Take 1786076 9147608 1100787 



.Im., 



Rem. 



M l ' II I I 



(10) From 1,06742740 (11) 214200040 
TaTte 74760946 107400760 



IV. MULTIPLICATION. 
"TE ACHETH how to increase any one Number by another 
ao often as there ari Units in that Number by which the 
<^ne h increa^cd^ ttnd serrea instead of many Additiorcs. , 



MulUflicatim. ' t* 

To this Rule belong three principal Members, viz. 

1 The Midtiplicand, or Number to be ificreased or tnulti^ 
plied. 

% The Multiplier, or Number by which the Multiplicaad 
18 increjtsed or multiplied. . 

3. The Prddufk, or Number produced in midtiplying. 

Note* — -Before any Operation can be performed in this 
Rule, it is absolutely necessary that the following Table be got 
by heai^ J, as the ready Perfonnance of this and all the follow- 
ing Rules entirely depends upon baving a perfedt Knowledge 
ofit. 

TABLE, * ^ 



I|2 S 4 5 


e 


7 


8 


9 


10 11 12 


3 


4 6 '8 1 ID 1 12 14 [ 16| 
"9 12 15 1 18 21 24 
— {IG 20 I 24] 28 32 


18 
27^ 


20 1 22 • 24 
3Q 1 33 36 


4 


36( 40| 44 


48 


6 


^ |25 


80 


35 


40 


45 


50 


55 


60 


% 


— ■ — — 


36 


42 


4^ 


' 54 


"60 


66 


72 


1 


— ^ — — 


■ — 


^49" 


"56 


63 


70 


77 


84 


8 


► . • 


— 


64 


\n 


80 


88 


96 


9 




81 


90 


99 108 


10 

11 


/ 


— 1 100 


J10| 120 
121 132 


12 


— — 




— 






— 


1 144 



USE of the TABLE; 

Seek the greater of the two Digits in the upper I^ne, and 
underneath it, againsli the leaser^ taken in the left-hand Column, 
is the PreduA sought. Thus, to multiply 9 by 6, se^k 9 in 
the upper Line, and under it against 6 oa the left, is 54 the 
Produ<i ; and so of any other. 

Note, — For the Convenieucy of dividing by II or 12, I 
Jiave continued the Table to 12 Times, or, else in Multiplica- 
tion it is only required to 9 Times. 

. Ca^e 1. To multiply by » single Figui"^; 

RULE. 

1 Place the Multiplier underneath the Unit's Place of the 
Multiplicand. > 

2 Multtply die Unit Figure of the Multiplicand by the 
Multiplier y if their Produd be less than. ten» set it . dovn uiv 



8 



MulHpik&tioru 



der its own Place of UAits ; h\xX if their Produ^i exceeds tea 
(or ten$), then set dovsrn the Excess bnly'( as in Addition), and 
bear (or cai«y) the said ten (or tens) in M>n4t uptil you have 
multiplied the next Figure of the Multiplicand bj the same 
Figure of the Multiplier, i^nd to their produA.add one for each, 
ten borne in Mind, setting down the Excess of their Sum ^bove 
ten (or tens), as before j and so proceed in the same Manner 
until aU the Figures of the MuUif^icand are multiplied by the 
Multiplier* 

PROOF. 

The most sure and unerring Way is by Division. But as the 
Learner is supppsednot yet to know that Rule, he cannot prove 
by it ; let him therefore make the Multiplicand the Multiplier, 
and if the Fvodu6): conies out th& same as before, the Work. 
is right. /■ 

$ome Masters that teach (and several Authors that write 
of) Arithmetic, prove Multiplication by the Cross. But thk 
Method is not to be depended upon, as it will prove a Sum to 
be right, when at the same Time the Work is utterly false. 
But it will not prove a Sum false that is right. 

EXAMPLES. 



(1) Multiplicand 417609853 
■ MultipUer 2 



(2) 342719086 



Pi-odua 



(3) 257JS80914 

4 



(4) 174205683 

5, 



(5) 170965381 

6 



(6) 749185603 

7 



(7) 262758094 



8 



(8) 376290845 

9 



Case 2. When the Multiplier consists of several Figures. 

RULE. 
1 Place each Figure m the Multiplier respeftively und^ 
its ©wn Kjnd in the Multiplicand. 

' 2 Mtdtiply the Multiplicand by each Figure of the Mul- 
tiplier (as before), observing to place the first Figure of each 



MulHplicattQfu 



9 



iv^seAite ProduA underneath tbal Tigure of the Multiplier 
by which you mukipfy. 

3 Add the several Prt>du6b together aad the^Sum will be 
the desired (or whole) Product. 

; EXAMPLES. ^^'^ 
(9\ 142737396 . (10121607472 '{11)1^0849 

16 , : 28 911 



• 




(12> 


247567: 

475 






t 

(15) 

1 


14767a 
5682 






(18) 


784^8 
417S96 


« 


• 



(13) 317649^ 
689 



( 16) 472» 

73581 



J * 



I I r , u 



(19) 417396 
7642S8' 



• 4 - 




(14) 


2T0691S 
S746 






(17) 


7S581 
47269 






(20) 


2719064 
5648736 







Case 3. When Cyphers are intermixed with the Figures in 
Ac^ Multiplier. ' ' 

RULE. 

Omit theiti, ind pkwe lie first Kgute <rf each particular 
Frodu6i under its respedive Multiplier. 



EXAMPLES, 



t , 



(21) 10746047 
40500108 



(3«> 604700625 
207008009 



Ca^e 4. When there are Cypheb at the Right-hand of eidiei% 
or both the Multiplier and the Multiplicand. 

RULE. 

Proceed as before, neglecting the Cypheis until the parti- 
cular Produds are added together, and to that Sum place the 
Nnmberof C3rphcr8 thattue at the End of both Fa^lprs, on 
Ae ftight-hand.^ 



1 Mutipiimiou* 

(«3) 1460900 (24?) mWXX) 

8700 24600 



Jf it Se required to multiply any Number t)y 10, 100, lOOC^ 
ice. it 18 only annexing the Cyphers of the Multiplier to the 
Right-hand of the Multiplicand^ and the Work is done. 

Ciue 5. When the Multiplier is such a Number that any two 
Figures (in the\ Table), being multiplied togather^ willpm- 
,iluce it. «• • 

RULE. 

Mcdtiply the given Nuitib^r by one of those Figures, and 
thatProdud by the other; which wlU give the desiirea ProdaCL 

EXAMPLES. 
(25) Multiply 24674 by 16. (26) Mul. 54078* by 28 

I I. ■ M l . r ..,! 1 .i^;- II.- .1- f ' 

(27) MuL 142395 by 56. (28) Mul. 176848 by 81. 



■■II * 



(29) Mul. 420746 by 72. (SO) Mul. 17093 by 63. 

■i. , I.--. ,. I ■.— i«fc . . 

(Sl( Mul. 43074 by 144, (32) Mul. ^4068 by IS^ 

■ I ■■■■ II 1 I ■— — Mi»i^«» 

Case 6. When the Multiplier is any Number between* 10 
and 20. ' 

RULE. 

Multiply by the Figurein the Unit's Fla^e, and, as yoa mul- 
tiply, add to the Produ^ of eaeh single Figure that of the 
Multiplicand, which stands next on the Right-hand. 

EXAMPLES. 

(33) I427I6 (34) 14276 (35) 146094 (36) 24176 
li 12 ,13 .14 



(87) 36142 (38) 176424 (39) 14^09 (40) 18627 
15 16 n ' IS 

<HM^-*^^>4'- .111 « Il ■ I^M^W—illll I ■ 1.11% '«Mii^*BaB*HM«M«||.B 






S 



• » * 1 1 * 

y. Division 

T£ACH£TH us to £nd how often 9ne Number is con- 
tained in'another, or to divide any Number or Quantity, given 
into any Parts assigned^ and serves instead of many. Subtrac- 
tions. In this Rule th^are. thie^ Numbers resd, and a 
fourth accidental ; viz. 

1 The. Dividend, or Number to be divided. 

2 The I>ivisor» or Number by which you divide. 

3 The Quotient, or Number that shows how often the 
Divisor is conuuned in the Dividend. 

4 The Remainder, which is always less than what you 
divide by. ^ 

Case L When the 13ivJ6oj is not greater than 12. 

RULE. 

First seek how pften the Divisor is contained in the iirst Fi* 
gurc of the Dividend^ or, in case the first Figure of the Di* 
videod be less than the Divisor, then in the two first Figures 
of the Dividend, and «et the quotient Figure dbwn accordingly; 
and, if any thing remains, carry it to the next Figure in the 
Dividend, where it must be reckoned as 90 many Tens ; that 
u, if one remains, yoju paU it 10.: if two, 20 ; if ^ve 50, and 
flo jQQ ; bearing in Mipd the Remainder of each Figure, and 
adding it to the nepit, until you hav^ made Use of dl the Ft- 
gurea in the DividencL This is called Short Division. 

PROOF. 

Multiply the Quotient by the Divitor, and as you multiply, 
add the Remainder (tf any), or add the whole Remainder to* 
the Produft at late, aild if it comet the same as the Dividend, 
the vpotk is f igfaft, ; 

EXA»fl?L£S. 

(1) 2)17426S6 (a> 3)^64064 (S) 4)21607*2 



(4) 5)1076426 (^) «)714»9S4. (6) 7)4674263 



m i*' 






•m^mmmn 



..'J 



12 JXvhifn^ 

(7) 8)2768096 (8} 9)6768094 (9) 11)2762764 



mmf 



(10) 12)276484 



Case 2. When the Divisor tionsvsts of many Haces or Fi- 
gures. 

RULE. 

1 If the Divisor be % less Number than so many Figures 
taken in the Dividend, see how often the first Figuiie of the 
Divisor h contained in the first Figureof the Dividend, and 
the Figure which expresses it is the first of the Quotient* by 
which multiply the Divisor, and plac^ the Produ^ under the 
said Figures of the Dividend, and draw a Line underneath it : 
aubtraS it therefrom, and to die Ronainder annex the follow- 
ing Figure of the Dividend, then proceeding as before. 

2 But if it happen that the Divisor be a greater Nuhiber 
than 80 many Figures of the Dividend, then you must take a 
Number of J^Iaces in the Dividend greater by onp, and see 
how often the first Figure in Ihe Divisor is contained in the two 
first of the Dividend, Allowance being made for what you car- 
ry from the Figure on the Right. 

3 If in any Case the Remainder be so'smaB, that when the- 
figure of the Dividend, joined ^yith it, tnakesa sum less thait 
the Divisor, th^n a Cypher is to be placed in the Quotient, and 
another Figure brought down, and then proceed as before ; 
this is called Long Division. 

EXAMPLES. . , 

(11) 25)736*73575( (16) 7189)ia(EM.580760( 

(12) 84)85730972( ' ( 17 V 43163) 1 12787S28( 
(IS) 648)272357640( (18) 61745)892628787( 

(14) 759) 30891 82967.6< (19) -664573 )32S32S8699( 

(15) 3065)63463902247( (20) 476085) 98839054780( 

(^1) 472839o)27750d50255( i 

Case 3. When the Divisor has Cyphers on the Right-hand. 

RULE^ , 

Strike them off, and «o tnanyof the last Figures in the Di- 
^dend : divide by those Figurea -of the Divisor ^hat are left 
when the Cyphers are omitted. But when the Division is 



Division. 1 $ 

\ 

\ 

ended, those Cyphers so omitted in .the Divisor^ and the 
Figures cut off in* the Dividend, are both to be restored 
to their own Places. 

EXAMPLES. 

(22) 2800(11928248). (2S) 1720Da(^4.7004674{ 

Note. — When the Dividend has the same Number of O's oa 
the Right-hand as the Divisor, strike, them' off from each, and 
the Remainder will be so many of what you divide by, with- 
out annexing the O's that were struck off. . 

EXAMPLES. 

(24) 473000) 35 1858000( (25) 6970000) 5p9430000( 

Case 4. When the Divisor is such a Number;, that any two 
Figures (in the Multiplicajtion Table), being multiplied toge- 
ther, will produce the said Divisor. 

RULE. 

Divide the given Numbef by one oT those Figures, and that 
Quotient again by the other,' which will give the Quotient re- 
quired. ** \ ' 

Note.— Obsei-ve, that if there be a Remainder in the last 
Division^ it will be so many Times the first Divisor, which, 
added to the first Remainder, (if any) will give the true one. 

; ' EXAMPLES. ' 

- (26) ^ ri^O&SlS^ C imm) ^ r 247684 
(97)^) 42768(. V 48il(31).'SJ 14652 
(28)S i 74682 f ^^ ) 72 1 32 o 1 417681 
(29) L 14276J L 144ll(3S; ^307684 

Case 5. When the Learner is pretty well vei-sed in Division, 
he may subtra6l each Figure of the Produ£t^ as he produces it, 
and so only write the Remainder, which will shorten the Work, 
and be much the best Way (when the Divisor is small). 

EXAMPLES. 

(34) 17)690489{ (36) 467)2148686( 

(35) 86)5343698( (37) 6074)24939844( 
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TABLBS OF ENGLISH COINS, &c. 



Marked 

q- 

d. 



4 Farthinga 



7 

12 Pence J- 
20 Shillings J 



r 



f Penny. 
are one < ShiUing. 
t Pound, £. 
Iq. 
wrote for -J 2q. 
3q. 



1 



PENCE TABLE. 



J.-] 




X* d. 


^0 


20 


,■ 


1 8 


24 


30 




2 6 


36 


40 




3 4 


48 


50 




4 2 


60 


60 




5 


72 


70!^ ^'■^ 1 


5 10 


841 


80 




6 8 


96 


90 




7 6 


108 


100 


. 


8 4 


120 


110 




9 2 


132 


120J 


- 


L 10 


144 J 



r 



are < 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



^TicWEIGHTandVALUEofauchGOLD and SILVER 
COINS as are most commonly used in ENGLAND. 

Weight. Value. 

dwt.grs smites* L t, d* 

A Guinea -.-5 9 9 1 10 

Half ditto ---2 16 14 10 6 

A Quarter ditto 1 8 7 ^-- 5 3 

SILVER. 

ACrown --.19 8 lOJ 5 

Half ditto -.. 9 16 5? -0 2 6 

.ASbilling... 3 20 18 -** 1 

A Sixpence-. 1 22 9 6 

Note.— 20 Mites make one Grain. 



' 



A Dime, - - 


. 1 


16,?^ 


A Dollar, - - 


17 


u 


An Half Eagle, 


5 


141 


An Eagle, 


11 


4J 



Redudion. 15 

MONEY of the UNITED STATES of AMERICA. 

The denominatiuns are : 
10 mills (mj make 1 cent, r. 

10 cents - - - 1 -dime, //. 

10 dimes - - 1 Dollar, D. 

10 dollars - ^ - 1 Eagle, £^ 

The Standard Weighu • 
dnvU gr. 

Silver* 

Gold. 

Accounts are usually^ kept in Dollars and Cents or hun- 
dredths — Dollars are reduced to Cents by adding two Cyphers 
to the Right-hand and Cents brought into Dollars by cutting 
•fif two Figures from the Right-hand, the Figures thus cut off 
l^ing Cents, the others Dollars. 

. VI. REDUCTION 

TEACHETH to reduce all great Names into small, by 
multiplying the griven Number by so maivy of the jiert lower 
Name as makfe one of the higher, still keeping them equivalent 
in Value, and is called Redu^ion descending : on the contrary, 
all small Names are brought into great, by dividing the given 
Number by so many of the lesser Name as make one of the 
aext greater ; this is the Converse of the last, and is termed 
Redii(£kk)n ascending. 

EXAMPLES in MONEY. 

(J) In 27/. how^many Shillings and Pei^ce ? 
(2; Reduce 6480 Pence to Shillings and Poands* 

(3) How many Shillings, Pence, and Farthings, are there 

in 40/. lOs. ? 

(4) In 38880 Farthings, how many Pounds ? 
{5) Reduce 104/, 17j. 6| to Farthings ? 

{6^ How many Pounds in 100G83 Farthings ? . 

(7) In 21 Guineas, how many ShilHngs, Pence, and Far- . 

things ?, 
(8\ Reduce 21168 Farthings to Guineas* 
(9) In 42^ Moidores at 27/. each, how many Farthings ? 
(10; How many Moidores in 54432 Farthings-? 

C 2 
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WEIGHTS and MEASURES: 

TROY WEIGHT. 

Marked 

gr, 24 Graii]« "J r Penny- Weight, 

dwts. 20 Penny-weights > are one < Ounce, 
oz. 12 Ounce* J • (.Pound, ffc' 

By this Weight ate weighed Gold, Silver, Jewels, Ambev, 
arid all Liquors. 

N. B. \io%. Wdijui. lo^^n. Troy, is equal to 1 Pojund 

Avoirdupois. 

EXAMPLES. 

(1) In 24/3. of Silver how many Ounces,, Penny-weights^ 
and Grains \ 

(2) Reduce ISS^iiO grs. to d^ts. oz, and /^ ; 

(3) In an Ingot of Silver, weighing I21t. 10ip«« 2%rx. hftw 

matiy Grains ? 

(4) Reduce 73942 ^rx. to Pounds. 

APOTTIECARIES^ WEIGHT. 



Marked 

ffrs. 

% 



26 GratM ") 



3 



3 Scruples I 



j Pram. 
1 Ounce. 
Impound, tb« 



r Scruple* 
( Dram. 
8 D«m» r ^^ ""* 
12 Ounces J 

Apothecaries, in making up their Medicines, use thia 
Weight, hut they buy and sell tlieir Drugs by the Avoirdu* 
pois Wextit. 

EXAMPLES. 

(5) In 11/3. how many Ounces, Drams, Scruples, and 

Grains ? 
<6) Reduce 80640 ^r/. to 9, 5, g, and fb- 

(7) How many Grains in 4 lb, II |, 2 |3» 17 J^J» 

(8) In 28377 ^''J. how many Pounds ? 

AVOIRDUPOIS WEIGHT. 

Marked 

16 Drams 1 f Ounce 

16 Ounces | Pound. 

28 Pounds > are one \ Quarter of Cwt* 

4 Quarters or 1121b. | Hundred, 

20 Hundred J [Toa, 



dr. 
oz. 
lb. 
qr. 
cwt. 



RtduiSlittn. 
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By Avoirdupois, Weight is weighed all nranner of Things 
tkat have Waste^.-as all Physical Drugs and Grocery, Resisy 
Wax, Pitch, Tar, Tallow, Soap, Hemp, Flax, Hay, AVool, 
&c. all base Metals and Minerald, as Iron, Steel, Lead, Tin» 
Copper, Alum, Copperas, &c. also Bread, Butter^ Cheese, 
Sak, Butchers' Meat, &c. 

The Denominations in some of which are as follow, viz. 
8 Pounds •! r Stone of Butchers' Meat. 

1 4« Pounds > are one -< Stone of Horseman's Weight. 
19| Hundreds J » c Fother of Lead* 



7 Pounds 1 



WOOL WEIGHT. 
rCl6ve||64 Todds 



2 Clovfes Y are one ^ Sione[j 2 Weys > 



are one 



Stones 3 
HAY. 
56 Pounds of Old Hay^ "1 



(.Todd||12 Sacks 

BREAD 



or 



r Wey. 

< Sack. 

1. Last. 

Weight. 

lh» oz. dr. 



Peck Loaf- l7 6 1 



Oi 



are one 

60 l^ounds of New ditto V'^'*"^^-|Half Ditto 8 11 
36 Trusses are 1 Load. [Quartern ditto 4 . 5 '8| 

Note.-— There are some sorts of Silk which are weighed by 
a great Pound of 24 q». 

EXAMPLES, 

(9). In 1 Ton, or 20 Cwf, bow many Quarters, Pounds, 
Ounces, and Drams ? 
(10) Reduce .573440 ^/r/. to Hundreds, ^c. 
(11} Reduce 27/3. 12o2i. ll^/r. to Drams. 
(12) How many Pounds in 7i 15 Jrs, ? 

(13; In 12Ton8, lOCwt, Wb. l\o%, 1 5^/rx, how many J/v.r' 
(14 How. many Tons are there in 7171775 (^rs. 

CLOTH MEASURE. 

Marked, 

na. qra. 



4 Nails 1 r Quarter of a Yard 

3 Quarters j ' JEll Flemish 

4 Quarters > are one < Yard 

5 Quarters Ell English 

6 Quarters J j^EU French 
Scotch and Irish Linens are bou'rht and sole 

but Dutch Linens are bought by the Eli Flemish, andiicilo by, 
the EU English. 

€ 3 



Ell VL 

Yd. 

Ell Fng. 

Ell IV. • 

by the Yarr' ; 
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Reduction. 



(15) 

(16) 

(17) 
(18) 

(19) 

(20) 

(28i 

2) 






EXAMPLES. 

In a Piece of Cloth containing 24 Yards^ how manf 

. Quaitei;s and Nails ? 

Reduce 384 Nails to Yards. 

How many Nails are there in ^2 Eils Eng, 4 qrs. 2na.f 

Reduce 1458 Nails to Ells English. 

In 121 Ells Flemish, how many Nails ? 

Reduce 1452 Nails to Ells Flemish; 

How many Nails in 42 ElU Fr^ 5 qrs.f 

Reduce 1028 Nails to Ells French, 



Marked 

b. c. 

in. 

f. 

ytl. 



LONG MEASURE, 



tur. 

m. 

lea. 



0) 

o 

t9 



^ Inch. 
Foot. 
Yard. 
Fathom. 
<■ Pole, Rod orPerch 
' Furlong. 
Mile. 
League. 
L Degree, Deg. 



3 Barley Corns 
12 Inches 
3 Feet or 36 Inches 

2 Yarda or 6 feet 
5^ Yards, or 11 Half-yd. J» 

40 Poles, or 220 Yards 
8 Furlongs, or 1760 yds. 

3 Miles 
23J^Leagues, or 69^ Miles J 

360 Degrees are the Circumference of the Globe. 
5 Feet are a Geometrical Pace. 
16^ Feet are a Pole. 

ALSO, 

4 Inches . ^I T Hand or Hand's Breadth. 

5 Hands' Breadth I I Foot. 
II x« ^ >are one < ^, ,. 
i^ root f j Cubit. 

^i CHbits J LYard. 

By this Measure, Distances of Places, or any Thing else that 

has Length only, are measured. 

EXAMPLES. 

(23) In I76w. 30/. how many Poles? 

(24) Reduce 56350 Poles to Miles. 

(25) How many Yards, Feet, and Inches, are there in 200 
Miles ? 

(26) In 12672000 Inches, how many Mileft? 

(28) Reduce 12 Leag. 1 M. 6 Fur. 29 P. 4 Yds. to Barleys 

corns. 
(28) In 7193178 b. c. how many Leagues, kc. 



Reduction, 



19 



LAND MEASURE. 



Mai4ced 








y- 


54 Yards 1 




"Perch, Rood, or Pole 


p.- 


40 Pales 




Rood* 




4! Roods 


* are one * 


Acre. 


a. 


30 Acres 




Yard of Land. 




100 Acres , 




^ Hide of Land. 



The best Way of measuring Land is by a Chain of 4 Poles, 
or ^ Feet long, which is divided into 100 equal Parts,, call- 
ed Links. 



Inches Baiiey-cofns 



7 
4 



2.76 

Liaks 



1 



' Linlc. 
Pole< 



Poles or 100 Links ^are one \ ^, . 
or 22 Yards I * ^^^'°- 



10 Chains 



^ Furlong. • 



EXAMPLES. 



{29) In 42 Acres, how many Roods and Poles ? 

(30) Reduce 6720 Poles to Acres. 

(SI) In 12.^. 3/2. 29 P. how many Poles > 

(32) How many Acres in 2069 Perches ? 



WINE MEASURE. 



Marked 
pts. 
qts. 
gal. 



tier. 

bhds. 
P- 



2 Pbts 

4 Quarts or 8 Pints 
10 Gallons 
18 Gallons 
^il^Gallons 
42 Gallons 

2 Tierces or 84 Gallons 
63 Gallons 

2 Hogsheads or 126 Gal. 



\ 



J 



C 

o 

C6 






Quart- 
Gallon. 

Anchor of B.or R. 
Runlet« 
Barrel.. 
Tierce. 

Purcheort, Punch. 
Hogshead. 
Pipe or Butt. 
Tun. 



2 Pipes or 252 Gallons 

Note.— A Tun of Wine is 18 Cwt. Avoirdupois. 
A Gallon is 231 solid Inches* 

By Wine Measure, all Spirits* Mead, Perry, Cider, Vine- 
gar, Oil, and Honey, &c. are measured $ as also Milk, nol 
D/ Law» hut Custom only. 
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Reduction^ 



. EXAMPLES. 

(33) In 4 Anchorsof Bmndy, How many Gallons and Quarts ? 

(34) In 160 Quarts, how many Anchors? 

(35) Reduce 4Hhds. of Wine to Gallons and Piats. - 

( 36 ) How many Hogsheads of Wine are thei-e in 2016 Pipts ? 

(37) Reduce 42 Tierces and 24 Gallons to Pints ? 

(38) How many Tierces in 14S01' Pints ? 

(39) In 4 Tuns, 1 P. X Hhd. 42 Gal. 6 Pts. how many Knt»? 

(40) Reduce 9918 Pints to Tuns, &c. 



Marked 
pts. 
qts. 
gal. 

fir. 



Kil-' 
bar. 



WINCHESTER MEASURE. 
Called also Ale and Beer Measure^ 



2 Pints 

4 Quarts or 8 Pints 

8 Gallons Ale, or ) 

9 Gallons Beer I 
2 Fifkins 



> are one 



2 Kilderkins, or 
4 Firkins 
l^BaiTel, or • 



or 



or 



'' Quart. 
Gallon. 

j < Firkin 

(^Kilderkin. 
Gal. 
32Ale 7 , Ti , 
36 Beer \ ^"^^ ^ ^^"^^^• 
48 Ale 1 - „ , ^ 
54 Beer r ^^ ^ K^g^^^^^ 



are one 



^ C Butt, 



3 Kilderkins 
hhds. 2 Hogsheadsor3Bar.orl08Gal. 

2 Butts or 216 Gallons J — ^"" | Tun. 

Note. — 8^ Gallons is a Firkin of Beer or Ale, in all Parts 
of England, except London. 

A Gallon of Ale or Beer ia. 282 solid Inches. 

A Firkin of Soap or Herrings, is the same with that of Ale. 



_h. 



(41) 
(42 • 

(43) 
(44) 
(45) 
(46) 
(47) 
(48 
49) 

(50) 



EXAMPLES. 

In 12 Barrels of Ale, how many Gallons and Quarts i 
Reduce 1536 Quarts of Ale to Barrels. 
In 42 Barrels of Beer, how many Pints ^ 
Reduce 12096 Pints of Beer to Barrels. 
In 6 hhds, 27 gal. 6 pts. of Ale, how many Pts. ? 
How many hhds. of Ale in 2.526 pts.? ^ 
Kow many gal. and pts. in 14 hhds. 47 gal. of Beer ? 
Reduce 6424 Pints of Beer to Hogsheads. 
Reduce 6 Tuns, 1 Putt, 42 Gallons of Beer, to Quarts. 
How many Tuns, ScC. in 5784 Quarts of Beer ? 



Reducthn. 
DRY MEASURE. 



2t 



Marked 
pts. 
qts. 
gal. 
pk8; 
ba. , 



i 



2 Pints 

4 Quarts or 8 Pints 

2 Gallons 

4 Pecks or .8 Gaflons 

4 Bushels 
2 Combs or 8 Bushels 

5 Quarters 
^ Wey» or 10 Quarters 

ALSO, 



f Quart. 
Gallon. 
Peck. 
Bushel. 
> are one \ Combt 



Quarter. 
Wey. 

iLast. 



1 



4 Qujarters or 32 Bu. 1 f Chaldron . r^ 

2 Bushel. . j »« <»« {strike ^''^ ^'^ 

A Load of Com is 5 Bushels. 
A Cart^losid of ditto it 40 Bushels. 
9 Quarts are one Pottle, both in Liquid and Dry Mea$tfnu 
iV -Gallon c6atains 268f solid Inches. 

In measujring Sea Coal, 
5 Pecks are one Bushel, Watei* Measure. 



S Bushels* 
9 Bushels 

36 Bushels, or 

12 Sacks, 

21 Chaldrons 



} 



are one 



Sack. 
Yatt. 

IChaldrofU 

Score. 



By Dry Measure, Qom^ Salti Coals^ and «11 other Dry 
Gobdd, are measured. 

The standard Busbeti^ 1^ Izval&es wideband 8 Inckes deep. 

EXAMPLES. 
(.51) In24 Quarters of Corn, how, many Bushels, Peckn, ' 

Gallons and Quarts ? 
(52y.How many Quarters of Com in 6144 Quarts ?' 
r53) Reduce 36' chs. 26 bu. of Coals to Pecks. 
(54 J How many Chaldrons of Coals in 5288 Pecks ? 
{55) in 64 Lasts of Corn, how many Weys, bu. and Fecks t 
{56) How many Lasts in 20480 Pecks ? 

TIME. 

Time of Itself is nothings but from Thought 
Receives its Rue, hf Jahouring Fancy tvrotight ; 
From Things considered, whilst *we thint on tome 
, /is present y s6me as. pasly or yet to come : 
.No Thought can think on T[me, thai^s still cmfess* d^ 
But thinks on Things in Motion or at Rut, 
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Reductign. 



Marked 
thds. 

SwV* 

k. 

d. 



mo* 

% 



60 Thirds 
60 Seconds 
60 Minutes 
24 Hours 

7 Days 

4 Weeks, or ^8 Days 
52 Weeks, 1 Day, 6 Hours, or 
1 d Months, 1 Day, 6 Hours, or 
365 Days, 6 Hours 






] 



o 



"^Scconi 
Minute. 
Hoiir. 
Day. 

^ Week. 
Month. 



I 



Year Ji^ 
lian. 



S6S Days, 5 Hours, 48 Minutes, 5? Seconds, 39 Tlunls* ape 

a Solar Year, 

The Year is also divided into 19^ unequal Calendar Months, 
called, 

January, February, Macch, April, May, June, July, Augua^ 
September, Octobet, November, December. 

And to know how many days an5 in each Month, ebserve 
(to get by heart) the following Lines : - 

Thirty Days hath September, 
April, June, aiw/ November ; 
February ba^ twerUy-^ighi ahm, 
And all the reft have thirty^ne ; 
Except Leap Teatj and thefts the Time 
February's Days are twenty-mne. 

/^ EXAMPLES- 

(57) How many Hours, Minutes, and Secoxids, are there in 

^ a Week, or 7 Days \ 

(58) In 60480 Seconds, how many Days ? ■ 

59) Reduce 6 m. 4 d* to sec. 

60) lii 14860800 sec. how many Months ? 

61 ) How many Seconds are there in a Julian Year, or in 365 
Days, 6 Hours ? 

(62J In 31557600 sec. how many Days? 

(63) How many Thirds are there in a Solar Year, or in 365 

Days, 5 Hours, 48 Minutes, 57 Seconds, and |f% 
Thn-ds ? 

(64) Reduce 1893416259 Thirds to Dayi. 
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SQUARE or SUPERFICIAL MEASURE. 

f Square Foot. 

Yai^ 

_ Fok. 



144 Square Inches 

9 Feet 

30J Yards 

40 —Poles \ are one \ — — - Rood. 

4 — :-«-— Roods or ' 

4840 Yards^ 

640 Acres 



} 



\ Acre. 

\ Square Mile* 



272J Feet is one Rod of Brick Work. 
100 Square Feet is one Square of Flooring. 
By this Measure are measured all Things in which Length 
and Breadth are only 'considered. 

EXAMPLES. 

'65) In 42 Square Yards, how many Square Inches ? 
66\ How many Square Yacds in 544S2 Square Inches ? 
|67 ) Reduce 3 sq. 42 Feet, 64 in. of Flooring to Inches. 
68) How many Squares are there in 49312 Square Inches? 

CUBIC or SOLID MEASURE. 

1728 Solid Inches ' f « •) Solid Foot. 
^ Feet J S / Yard. 

A Solid Yard of Earth is called a Load. 

108 Solid Feet (L e.) 12 Feet long» 3 Feet broad, antd 5 
Feet deep* or commonly 14 Feet long, 3 Feet 1 Inchbroad# 
and 3 Feet 1 Inch deep, is a Stack of Wood ; 128 solid Feet, 
(i. e ) -9 Feet long, 4 Feet broad, and 4 deep, is a Cord of 
Wood. 

By this Measare are measured all Things in which are co»- 
tidered Length, Breadth, and Depth or Thickness. 

E3^MPLES. 

'69) In 27 soHd Yards, how many solid Inches } 
|70) Reduce 1259712 solid Inches to solid Yards- 
71) How many solid Inches are there in 4 Tons 24 Feet of 

hewn Timber ?^ 
(72) In 387072 aolid Inches, how many Tons of hewn Tim- 
ber? 
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Of some particttlar WARES or GOODS- 



12* 

12 Dozen 

12 GroBB 

2a 

5 Score 

6 Score, or 120 
♦ 1000 



Dozen. 

Gross. 

Great Gross. 
► are orte <f Score. 

I Hundtei 

I Great Hundred. 

I Thousand. 



END OF BOOK L 
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TUTOR'S GUIDE. 
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BOOK II. 

r 

EXERCISES^in NUMERATION.. 



N Figures express the followiiig^ Numbers, viz. 

( 1 ) One Million and a Half in South Sea Bonds. 

(2) Threescore and twelve Thousand thirteen Hundred 
Weight of Lead. 

(3) Fifteen Thousand and fourscore Million of Stivers* 

(4) On^ Hundred and twenty Thousand two Hundred and 
six Millions 'seventy Thousand seven Hundred and seven Rials 
of Plate. 

(5) Three Millions and thirty-three Thousand and Thirty 
pieces of Eight, ^ 

(6) Fpur Hundred Thousand and forty Hundred Pounds, 
thirty-four Shillings, and fourteen Pence five Farthings. 

ADDITION. 

EXAMPLES of INTEGERS^ 

(1) Add the following Numbers, viz ; 14.0724, 296, 42, 
6740, 64167, '20, 2687, and 2684 together* 

(2) Add 27460, 176, 2900, 274, 1004, 64, 596,41, and 
6104 together. 

(3) Add 867, 317, 69, 1720, 276842, 49* 426074, and 
60 together. ^ 

VIL COMPOUND ADDITION. 

TEACHETH to add sundry Sunns or Numbers together 
kavbg divers Denominations : as in Money, Weights, 
Measures. 5cc* 

D 



2« Addition. 

RULE. 
V 1 Place the Numbers of a like Denomioatiou under each 
other, viz. Pounds under Pounds, Shillings under Shillings, 
Pence under Pence, Farthings under Farthings, &c. 

^ Begin to add at the lowest Denomination first, as^in In- 
tegers, then divide that Sura by as majiy ©f the «ame Deno- 
mination as make one of the next greater, setting down the 
Remainder under the Rovr added, and carry the -Quotient to 
the next superioK or giieater Denomination, whose Sum you 
must also find : proceed in this manner to the last ( Or great- 
est Denomination) which add as Integers. 

EXAMPLES of MONEY. 
/• s, 

(1) 



/. 


J. d. 




/. ^ 


^. 




/. /. ^/. 


4 

2 


>7 lit 
6 4 


(2) 


14 II 

27 16 


6 


ts) 


127 II IC^ 

4.1 17 6 


1 

3 
8 


19 lOj 

II 64 

17 9 




41 «7. 
56 6 

17 1 1 


7 
4t 

«i4 




100 

52.10 iii 
116 12 6 


I 
6 


4 
iii 




47 6 
10 


4 

6 




24^ 19 ii| 
660 


5 


12 6 




4 







10 6 


2 


« Hi 




17 ^7 


<H 




220 

















(4) .Add 270/. 16^. 6V. 60/. \0\d. 601. IOj. i</, 96/. 6s. iOd. 
. 176/. 6j. ey. 2L 2s. 16/. 17/. 6^. and 100/. into one Sum. 

(5 Add 260/. 17j". 67/. IQj. 10|i. 170/. lOr-i^. 100/. lOj. 
6JdL 4/. 16j._6i^. 19j. ^e/. 37/. Ik. 11^^. 600/.10j. and 220/. 
6-J//. into one Sum. 

(6 Add 276/. 17^. 16/* lOJ^/. 260/. Ik* 11^. 107/. 19^. 
10/. 6d. Us. lid. 367/. 17^. 6y. 12;r. 4^id. 20/. lOj. 6^. and 
1000/. into one»i)um. 

Of WEIGHTS and MEASURES. 

Q%. d<i 

0) 



^». dwts.grs ^ 


lh.o%'d*afts.grs. 




5 5 B^'-' 


27 ! 1 20 


(2) 27 10 17 II 


(3) 


11 2 I 17 


17 14 21 


11^1119 ^ 




7 4 ^14 


46 17 II 


4 6 14 17 




4 1 1 19 


27 14 6 


27 10 17 23 




2 5 2 11 


.4 9 17. 


17 7 It 17 


- 


10 I 2 16 


17 19 22 


6 4 ^6 




14 7 * 13 


27 I : 16 


17 II 18 15 




11 4 2 II 
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(4) 



(6) 



^> 



(12) 



ffe %' 


S 


'd^'-j- 




Tons, C. or, Ih, 


14 II 


4 


2 II 


( 


,5) 14 17 2 14 


II 2 


I 


I XT 




417 II 1 21 


4 10 


2 


2 16 




24 6 3 i7 


*7 4 


7 


I 4 




219 ^4 I 14 


S 11' 





211 




36 17 2 26 


17 id 


I 


1 H 




II 14 I 14 


14* 6 


4 


• 


na» 


6 11 2 19 


1 




_ 




Ih. oas. rfrx. 


J^i/f. ^TX. 


Ettg,Ells.qrs,na, 


H y 


14 


(7; 14 2 


3 


(8; 12 4 2 


n 14 


11 


2/6 I 





27 


5 6 


12 


' 37 3 


a 


42 2 3 


21 4 


15 


4 » 


1 


146 3 2 


3<5 ij 


11 


110 





94 » 3 


>4 7 


JO 


17 3 


2 


62 2 I 


6 II 


6 


'32 


3 


^42 I 2 


4 4 


12 


]o6 i 


2 


4« » 3 












FLEUs.qrs.. 


n^i. 


/m. ni./ttr 


•A 


ydt.fitn, b,c. 


17 2 


I 


(10) 12 1 7 


»4 


(11) 141 a II f 


-42 I 


2 


27 1 4 


27 


27 1 41 


146 2 


1 


141 2 6 


3^ 


214 2 10 2 


64 I 


3 


84 7 


3<^ 


76 11 


72 2 


I 


xoo I 4 


II 


217 242 


87 1 


2 


36 2 5 


n 


96 I 11 X 


. 100 0. 





400 


24 


140 2 Q 


43 a 


3 


X20 2 6 


(^ 


60 Q 10 X 










^* r» /. 




ftrtw /. hds^ga, qtsl 


punch, gaUqt,pts. 


210 3 27 


(13) 12 1 I J4 


2 


(14) 14 f4 2 X 


74 3 14 
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3 


7 52 3 * 


142 1 37 


,•' ^ 


10 I 61 


E 


24 51 2 I 


47 2 4 




6 I 1 42 


2 


14 14 I I 


t49 27 




2 26 


3 


49 5^ 3 ^ 


34 i 3<5 




15 1 I 4 


2 


37 17 I 1 


8 I 11 




. 6 36 


S 


8 62 3 I 













n 2 



28 Addition. 

X 

titr,gaLpts. anch»gahpts, j^Mds.gaLqts^ 

{15: 12 24 7 (16) 10 7 4 (17) 14 12 2 

41 4^ 4 14 9^ 7 ^ 41 3 

3 26 2 27 4 2 17 27 I 

6 14 5 460 8 34 2 

, 27" 39 ^ * ii 5 3 47 40 3 

19 14 4 '. ^ ^ 5 4 27 ' 

21 34 3 1726 18110 



BMds^gaLpts* A»bar,kiLJir.ga p:j* . Bjir.gaUqts.ptin 

(iSj 24 51 7 (19) .14 1 I 4 7 (20) 14 8 2 I 
14 17 4 
6 8 6 
14 120 

9 47 4 

34 3^ 5 
17 1 1 2 

4 29 7 



wm 



qrs^bu p»gaL 
(21) 14 7 2 o {22) 
27 4 3/ I 
142 611 , 
19 4 2 o 

4631- 

127 4 > o 
41 I 21 



mo» w» d^ ht 

(^4) II 2 4 21 

24 3 6 14 

42 1 o 23 

'51 2 5 o 

14 I I II 

6 3 6 17 

8 2 I 2Q 



27 1 7 4 


' 


9 


710 


19 I 165 




, 10 


4 3 I 


60153 




,6 


6,2 I 


31 1032 




27 


5 » ? 


6 I I 6 


. 


8 


23* 


10 I I 4 3 




41 


I 1 


6 a 6 


• 


6 


3 ^ I 


* 




cha, IfU. p* 


f,grs,ku^m 


12 27 2 


(^3) 


II 


T 4 7 3 


21 00 




14 


1241 


^ 3' 3 




7 


134a 


41 27 I 


• 


10 


0261 


36 19 2 




6 


I I 4 2 


7 24 3 




17 


1250 


12 12 2 




8 


1403 




if. 


^ 


m, sec. 


(?5) 


H 


21 


14 42 




5 


17 


27 56 




170 


10 


14 27 


- 


64 


17 


56 19 


It 


210 


23 


46 




42 


4 


6 i 




4 


«9 


59 42 
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APPLICATION. 
( 1 ) HOW many Dnys aie there from June 1 to Jan. 27, 
following ? 
I . (2) Suppose aMnnto be born in the Year of our Lord 1772, 

in what Year will he be 60 Years of age ? 

(3) A Gentleman left his eldest Daughter one Thousand 

pounds more than the youngest, whose Fortune wa^ 
deven Thousand eleven Hundred and eleven. What 
was the eldest Daughter's Fottune, and what did the 
Father leave them ? 

(4) In the Bissextile or Leap Year, how many Days in each 

Month, and what is their Sum f 

(5) A. owes such a Sum of Money, that if he paid seventeen 

Pounds seventeen Shillings and Sixpence, the Re- 
mainder to pay will be eighty-two Pounds two Shil- 
lings and Sixpence. Required the SUm owed ? 

(6) A Privateer took a Prize: the -private Men's Share came 

to 474A 17/. 1H^« ^"^ ^^ OiHcers received as 
much, besides 467/. unknown to the private Mea. 
How much did the Officers rfeceive ? 

(7) A Nobleman, going out of Town, is informed by his 

Steward that bis Corn-chiindlerV Bill conies to 123/. 
19^. His Breijver's to 41/. Idr. His Butcher's to 
212/. To his Lordship's Baker is owing 24/. 6 J. 
To his Tallow-chandler IS/. 8/. To his Taylor 1S7/. 
9j. 9J. To his Draper 74/. ISr. 6//. His Coach- 

i maker's Demand was 214/. 16/. 6 J. His Wine-mer- 

f chant*s 68/. 12r. His Confeaioner's 16L 2t. His 

Rent 82 Guineas, and his Ser\'ant8? Wages for Half 
a Year came to 46il 1j. What Moneys must he send 
to his Banker for, in case he would carry with him 
SOL to defray his Expense on the Road ? 
( 8) A Comr-faftor buys seventy Quarters of Oats, for 46A 7s. 
6d. thirty -eight Quarters of Beans, for 100/. twelve 

I Quarters of Pease, which, cost 16A 16/, eighty-eight 

Quarters of Barley, for 73/. 8^. sixteen ditto of Wheat, 

^ for 56L 9a^ lOJ. and six Quarters of Rye, fw 4fJAs.6d. 

The Water-carriage of all comes to 13/. 2^.7^. his rid- 
ing Cliargesto 1/. 13/. and if he clears eighteen Guineas 
by the Bargain, what do his-Bitts of Parcelff amount to ? 
(9) A CoBtdor of CaA has been out with Bills, and gives an 
Account that A. paid him 13^ and Haifa Crown ; B. 
2/. 13j. C. 14/. ai«i a Groat. J>.IL 9s.S\(L E. llLGi^^ 

D 3 
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so Addition. 

F, 17j. and a Tester. G.^ 12f.^6</. H. a Pound and 
.. Half a Guinea. L a Moidore and 13^. K. two Broad 
Pieces of 23j. each, a jacobus of 25j. and a Shiliing. 
L. ^ine Pounds and a Mark. M. 12/* 12r. N. a Bank 
Not* of 15/. and O. three CroM Pieces and an AngeU 
What Cash had he in Charge ? 

(10) A. of Amsterdam is Debtor to B. of Bristol for Mercery 

Wares, as per Fa<^^or, 418/. 2s, 6d» for forty Cwt, of 
Cheshire Cheese, 52/. 18x. for English Broad-cloth, fif- 
teen Pieces, 3 1 7/. 1 2>. 1 Od. for 1 9 Fodder of Lead, 320/^ 
for 12 Tons of Bar-iron, 173/. Sd. for eight Tons of 
Copper, 1 110/. IOjt. Id. for his Acceptance of a Bill 
drawn, 88/. I4f. for another paid for Honour, 50/. tea 
Dozen of Morocco S kins, 28/. 15^. 4>fK paid Con\oys, 
Insurance, aiid Poit Charges, 43/. Warehouse Room> 
Postage, Sleddge, Boatage, aad incidental Charges, 5A 
5s, The Fadtorage of all came to 11^. 6s, For what 
Sum must B. draw to clear the Account ? 

(11) In a Gentleman's Service of Plate there are fourteen 

Dishes, weighing 193 oz. 6dvvts. Plates, thirty-six,, 
weighing 42 loz. 1 Id wts. four Dozen of Spoons, weigh- 
ing 104oz. 6dwts. six Salts chased, weighing 32^ oz.. 
Knives a.id Forks, weighing 8Soz. Qdwts.' four Present- 
ers, weighing 1 13o?/.4dwts. in Mugs, Tumblirs, Beak- 
ers, and other odd Pieces, wt. S64o% 18dwts. A Sil- 
ver Tea-kettle and Lamp, weighji^g 126olR. 9dwt8* 
and the rest of that Equipage 93oz. Sdwts. What 
quantity of Plate had the Butler under his Care ? 

( 1'2) A Ivlerchant buys four Bags of Canterbury Hops, No 1.. 

, of which weighed ^wt. 2qrs. lOlb. No 2. 2cwt. Iqr. 

l(ilb. No 3.; 2cwt. 2'Ub, No 4. Iqr. 16lb. besides 

a couple of Pockets of ditto, tJiat weighed 58|lb. each. 

^ How many Hundred weight has he to pay Caniage 

for, on bringing them to To'Arn ? >« 

1 3) A Cientlem^^n at A desired to know how far it was to E. 

and had the following Answer, viz. From hence to B. 

is 39^11. 6f ur. thence to C is 46m, 24p. thence to I>. 

60m. 4 fur. 39p. and thence to E. 37m 6 fur. What 

is the Distance from A. to E. ? . ' 

(14) A Father was 28 Years old (reckoning 18 Months to 1 
Year, and 28 days to 1 Month) when his eldest Child 
was bom \ betwixt the eldest and second were 2 Years, 
10 Months, and 1 Q Days ; betwixt the second and third 



Subtraction* SI 

were one Year, elcYen Months ; betwixt the third and 
fourth were 3 Years, 7 Months, 25 Days. When the 
fourth is 16*Years, ^Months, 27 Days, how old is the 
Father? - , 

QUESTIONS^r Exercise at Leisure Hours. 

(15) How much is A. rboni 16 Years ago older than B. who* 

will come into the World 14* Years hence ? 

(16) A person was 17 Years of Age 29 Years since, and he 

will be drowned 23 Years hence. Pray in whal Year of 
his Age- will this jiappen ? 

(17) A Person said he had 20 Children, and that it happened 

tlieifie was a Year and a Half between each of their 
Ages i his eldest was born when he was 24 Years old, 
and the age of the youngest is now twenty-one. What 
was the Father's Age ? 

(18) ^A Sheepfold was robbed three nights successively ; the 

first Night half the Sheep were stolen, and half a Sheep 
more ; the second Night half the Remainder were lost, 
ajid half a Sheep more ; the last Night they took half 
what were left, and half a Sheep more ; by which Time 
they were reduced to twenty. How many were there 
at first ? 
,19) Find how many Years it was from the Creation of Adam 
to the Universal Deluge in the Days of Noah, called 
Nbah^s Flood ; by the 5tU Chapter^ and 6th Verse of 
the 7th Chapter of Genesis. 

SUBTRACTION. 

EXAMPJLES of INTEGERS. 

(i) From 476004 take 120706. (2 From 276000 take 
106019. (5; From 40106 take 27109. 

VIII. COMPOUND SUBTRACTION 
TEACHETH to find the difference between any two 
Sums of divers Denominations, astMoney, Weights, Mea- 
sures, &.C. 

RULE. 

Subtract as in Integers ; only when the under Number of 
any Denomination is greater than that which stands over it, 
borrow so many of that Denonvination as make one. of the 
next superior, from which take the under Number, and to the 
Remainder add the upper Number ; which Sum set down^ te- 



S2 
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membmag to cairy or add ote to th^ neict higher Denomina- 
tiooy before you subtract. 

EXAMPLES OF MONEY. 



(1) From 
Take 


/. /• d, 
142 17 Hi 

121 4 ei 


Recei 
Rem* 


(2) 
(*. 
(6) 
(8) Lent 

J £^ 

« no 


/. /. d. 
210 10 10 
176 11 Hi 


Remains 






(3) Borrowec 
Paid 


/. /. d, 
L 264 
176 12 6i 


/, /. d. 
) 153 14 61 
76 0| 


Rem. unpaid 


/. J. d- 

47 6"0i 
36 16 OJ 




(5) Lent 
Received 


/. J-, d, 
300 10 11 
196 17 Hi 


Rem. unpaid 


476 


' 


(7) Borrowed 


/. /. d^ 
1476 14 6 


• 

21- 


41 17 6 
127 10 11 
89 18 4 
94 17 10 
16 12 e 


147 14 11 
376 19 6 
600 17 10 
276 14 6 
47 IS 


Pai«^ in all 


9 


ved in all 




Rem. uap. 




i^npaid 
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- 


/. 


/. 


d. 


m 


/. /. 


d. 


("9) Borrowed 


214 


16 


.44 


. Paid 


142 14^ 


6 




i-jS 


1 1 


"t 


^ 


176 17 


114 


K. 


647 


16 


4^ 


2i 


67 19 


6 


m 


84 
317 


12 

16 


105 


3 


476 8 
147 10 



10 


cu 

q 


Y^S 


J5 


4 


3" 


67 18 


8 


H 


500 








H^ 


loo 





3 


H7 


17 


€ 


Nrt • 


427 18 


Hi 


M 


374 


^3 


II 


«P 


176 6 


4 


«• 


7 


19 


€ 


<• 


42 17 


6 


a 




— — 


><_ 




17 10 





Bor. in all 

Paid 


















M 


Paid in m 


11 




Rem. 4inp. 




t 







Of WEIGHTS and MEASURES. 
(1) ,(2j <5) 

Bou^t 14 lo 12 17 16 10 21 47 II 4 o II 

Sold M II 14 2t ^2 17 14 14 10 6 2 17 

Remv 



(4) • ^(5) (6) 

Toru.CqrsJh. lh> oz. drt* yds. qrs, na* 

From 14 II 2 17 140 10 14 "* 141 2 I 

Take 12 112 24 137 14 15 74 3 2 

Rem. 



- (7) (8) (9) 

Eng.elh. qr, na* Fi.eils, qr> na* Lea. m. fur. p. 

From ISO 42 128 o o 120 i 4 ^24 

Take H7 43 69 2 3 80 1 7 37 

R.ein« ^ . 
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- (10) (11) (12) . 

Tds.f.in.Lc^ A. r. p. Tons* p. hhd. gal. p 

From 148 2 10 2 246 00 1211417 

Take 97 2 if 2 178 2 24 11 i o 61 6 

Rem. 



(13) (U) (15> 

Punch, gal, qis.pts. Tier, gaL pti, Anch,gal,ptu 

Bought 14 64 2 I 16 40 4 24 , 4 4 

Sold fo 72 3 I 12 41 7 ^111 

Kern. uns. 



■^p" 



(J6) (17) (18) 

AJihd, gal, qU, B.hhd, gak pis* B*Jir,gal,pis, 

Trom 24 41 2 12 46 4 14 4 4 

Take 17 47 3 10 51 7 10 8 6 



'■ " ■ n^ 



Rem* 



(19) (20) (2i) 

A,ha,Jir,gal,qts,pts, Qu, bu, p, Cba, hu, p^ 

From 42 2421. '12 4 2 21 24 o 

Take 14 3 7 2 1 5 7 3 H 34 5R 

Rem. 



(22) (2B) (24) 

Zrtf . «;. ^. h, p. Mo, «/• ^. h, ' D, h, m, sec* 

From 121442 J42421 264 \\ 24 41 

Take 80473 II 2 6 22^ 107 21 41 56 

" " ■ '— — ■ ■' ■ 11 ■ II . ^ ll^»l IT ■ ■ H ill I I HI III ■ 

Rem* 



APPLICATION. 

( 1 ) Suppose a Person waa born in the Year of our Lord se* 
venteen Hundred and thirty-five, how old was he in the 
Year 1789 \ 

(2) There are two numbers, the greater is 102, and the lesser 
72, what is their Difference and Sua? 
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(3) A. and B. having each a Sum of Money* A*s Sum, which 
is the greatest} is 74/. 1 7^- and the DifFel-ence of their 
Sums is 4<9/. IS/. 6^. I demand B's Sum. 

(4f) Suppose I borrow lOOA and pay in Part 41/. J 7s. 6d, how 
much remains to pay i 

(5) Suppose a Gentleman has an estate of 600/. per Annum, 
and he pays Land-tax 140/. also for Repairs 94/. 17/. Gd. 
what is his neat Estate per Annum ? 

(6) A Person dying, left 13111/. iOs. 6di between his Son 
and Daughter ; the Daughter was to have Eleven Thou- 
sand Eleven Hundred and Eleven Pounds. What was 
the Son's Fortune ? 

(7) A Horse in his Furniture is worth SSL lOi. out of it 

12/. 12f. How much does the Price of the Furniture 
exceed that of the Hgrse ? 

(8) A Trader failing was indebted to A. 71/. 12f- 6d. ; to B* 
S^.9i.9d.; to C. le/. $/. Sd. ; to D. 447. ; to E. 
661. 7/. 6d. ; to F. 11/. 2ir. Sd. ; to G. 19/. 19lr* ; and to 
H. a Fine of 30 Marks. At the Time ef this Disaster 
be had by him in Cash 3/. 13/. 6d. ; in Commodities he 
had 23/. lOr, ;. in Household Furniture, IS/. 8/, 6d. ; 
in Plate, 7/. 18/. 5d. ; in a Tenement, 56/. 15s. i in re- 
coverable Book Debts, 87/» 13/. 10^. Supposing these 
Things faithfully surrendered to his Creditors, what will 
they then lose by him ? 

(9) A. made a Bond for 1 14/. IOs. the Interest came to 19/. 
He then paid off 40'»GuiHea8, and gave a fresh Bond for 
what was behind. By the Time there was 13/. 4/. 8JL 

^ due on the second Interest, he paid off 37/. 14/. 2//. more, 
took up the old Bond, and signed a new one still for. the 
Residue ; the Principal again ran on till there was 9/. 
H/. Sd. more due, and then he determined to take it 
-up. Pray what Money had his Creditor to receive ? 

(10) A Chaise, Horse, and Harness, were all together valued 
at 50/. the Horse in Harness was worth 38/. 16/. 6d. the 
Chaise and Harness were estimated at 13 Guineas. 
Their several Valuations are required 

(11) Received in Lieu of two Gold Repeaters, sent to Jamaica 
in 1787, the five Chests of Indigo following j and on a 
like Adventure 1789, thr^ subsequent five Chests. The 
Question is, how much Indigo I had less the second 
Time than the first I 
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787- 


cwt. 


qrs. lb. lb. A. 


I78> 


cwt. 


qn. 


1 ^ 


2 


1 16 Tare 43 




I 


3 


^ 


2 


2 11 47 




1 


3 


3 


2 


12 41 




1 


2 


4 


2 


19 42 




1 





5 


2 


3 17 49 




2 






S6 

lb. lb. 

No, 1 ^ 2 '1 16 Tare 43 ' I 3 7 Tare 32 

17 32 

10 30 
IS 27 

11 34 

(12) A. B.. and C. open an Account with a Banker, Jan. 11. 
179S> and put into his Hands, viz. A. i? Guineas, B. 
30/. li:r. 6cL C. 28/. 18x. iOd, On the 2l8it, A. with- 
drew 9/. 10/. and C. advanced 12/. and a Crowa. The 
24tl;i, B. called for 61. lOs. The SOth, C. wanted 19/. 8f. 
4</. On the 12th of Feb. B. deposited with him eleven 
Cajrolufles, each 23r. and 3 Moidores. On thd 19th, A. 
sent for 5L and a Noble more ; bat on the 23d retuj-ned 
him 42/. On the 2d of March, C. paid in twenty Gui- 
neas, and,B. drew for six. The 14th B. sent in 17/. Ss. Sd^ 
and the 17th A. had back 12/. 2/. 6d. On the l9th, 
they sent for five Guineas a Man, and on the 24th they 
returned that Sum, and ten Marks a^piece more. How 
much did their said Banker owe them jointly and sepa- 
rately at Lady day ? 

(13) A merchant taking an Inventory of his Capital, finds in 
his Vaults 28 Puncheons of Brandy, which cost him 874/. 
IOj. 6d» Bourdeaux Claret, 40 Tons, which stood him in 
754/. 4r. 22 Lasts 4 Bushels of Corn in his Granary, 
worth 675/. 1 7x. $d> with 2 Lasts of Canary Seed worth 
1 1 3/. In his Warehouse were t^en Casks of Indigo, worth 
632/. 12j. a Parcel of Saffron, worth 253/. 5s. W. P. of 
Stafford owed him 384/. lOs. In the Hand^ of F. G. at 
Lynn, he had Wines to the Amount of 1011/. 10/. Pep- 
per in the Keeping of S. Q. of the Custom-house, value 
1252/. 16/. Sd. besides which R. O. owes him on Bond 
800/. and T. M. on Note 260/. 14j. He has in India 
Bonds to {he Value of 45^/. and the Interest of those 
Securities made 25/. 14/. He had Bank Stock to the 
Valae of 2134/. 4/. 6d. There lay in his Banker's 
Hands 1892/. 17/ 6d. He Was at this Time indebted t<y 
D- E. 713/. 13/. To M. F. 352/. 10/. Sd. to L. P. 
the Foot of his Account, 172 Guineas. Tq J. B. on 
Balance, 57/. 12/. lOd. To an Insurance, 190/. The 
present State of this Person's Fortune is required. 

(14^. A Merchant at his out-setting in Tk-ade owed 280/. He 
had, in Cash, Commodities, the Stocks, and good Debts, 
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1150^1. 10/. He cleared the first Yeaf^-by Commerce, 
393/. IS/. W. What was his neat Balance at the Year's 
End? 

(15) Received from my Factor at Alicant^ on Account of 

Sales of Tin, to the Value of 197/. 12s. Sterlkig ; of 

fiee's-wax to 7lL 7s, 6d, of Stockings to W. Ss»6d.oi 

TobaccQ, the net Proceeds whereof were 949/; 15^. 10^. 

of Cotton 123/. 3f. 7d. and of Wheat to the Afliount of 

116/. 5j. 6 J. He at the sajne Time advises, that he has, 

per Order, shipped, for my Account and Risk, Alicant 

Wines to the Value of 226/. 16/. 6//. Figs, 150/. 11/. 3d. 

Fruity 90 Chests cost 104-/. 6J. Olives, 136/. lOx. Oil, 

193/. 17/. Raisins, 143/. 4^. and Spanish Wool to the 

Value of 75/. 13/. Sd, The Commission of the who!^ 

Consignmeiit came to 71/. IB/, lid. The Question is, 

which of us 18 to draw for the Difference, and how 

tfluch ? 

(16) Jacob, by Contract, was to serve Laban for his two 
Daughters 14 Years ; and when he had accomplished 
1 1 Years, 1 1 Months, 1 1 Weeks, 1 1 Days, 1 1 Hours, 
and 1 1 Minutes, pray ho\y long had he to serve ? .. 

(17) W. X. Y.*«nd Z. sent their Money to the Bank, and 
drew lipoH it in the foUo^'ing Manner, viz, June 4, 
1784, Z. sent in 70/. Ss. Y. had 116/. 14f. 10^. re- 
mainingon Balance, and on the 14di sent in 12iO/. more. 
W. paid in 47A 1 8/. ^. in Cash, and delivered a Bank 
Note for 200/. X. paid in a Bill of Exchange, on a good 
Man, for 33/. 14/. 9d. and iti Cash made it up 100/. 
Y. on the 16th drew fbr 43/. 12r. 6d, and the ^Oth Z. 
for eleven Guineas. W. on the 2kh added 14/. 12^, 
10^. and X. withdrevv 47/. 10^. Hd. Y. on the 28th paid 
in 18/. 5s. and two Days after drew for ^8/. 13^-. 4d, 
W. sent for 63 Guineas on the SOth, and in five Days 
after for 15/. 10/. 9</. more. Z* on the 7th of July, 
demanded 12/. 8/. 3d. and X. 7/. 3/. Id. X. on the 
15th, remitted then^ 31/. 12f. 4fd. and per Assigtunent 
they received from him at the "same Time double that 
Sum. Y. required 81/. 19/. Sd. on the 12th, and W. 
ten jGuineas. Y. three Days after that sent in 42/. and 
W.'52/. On the 19th X. sent for 58/. 18/. lOd. and the 
24th paid' in 19 Guineas. The Question is, how stood 
these Gentlemen^s Casli dev^rally, and what Money cad 
they jointly raise i E 
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QUESTIONS for Exercise at leisure Hours. 

(18) Having a Piece of Ground 127 Feet in Front, let off to 
A. 57 Feet, to buiki on at one End ; and to B, at first 
274 Feet, which he afterwards, by Consent, extended 
to 42 Feet, What Ground was left me in the Centre ? 

(19; If I am 4-2 Years older than you now, what will be the 
Difference of our Ages 14 Years after my Decease, in 
case you should then survive ? 

(20y Of the noble Family of Cornaro, the Grandsire's Age 
was 134! Years, and he was 89 Years older than the Son, 
aft the Time when the Son and Father's Ages together 
made 1 12 Years* Distinguish their Ages. 

(21) B, was H Years' old when C, was 25. How old will C. 
be when B. comes to be 25 ? 

(22) Wliat is the Difference betwecto the Ages of A. bom in 
the Year 1693, and B. that will be born IS Years hence, 
the Question being put in the Year 1789 ? 

^5S) When the Air presses with its full Weight, in very fair 
Weather, it may be demonstrated, that there presses 
upon a human Body about 3S905 Pounds of ths^ fluid 
Matter; and in foul Weather, when the Air is most 
'light, but 50624. Pounds. What Difference of Weight 
lies on such a Body, in the two greatest Alterations of 
the Weather ? 

(24) Hipparchus ai>d Archimedes, of Syracuse, about 200 
Years before Christ, Posideoius 50 Years before the said 
grand Period, and Ptolemy 140 Years after it, all ad- 
vanced the -Science of Astronomy, How long did each 
of these Persona floimsh before the Year of Chiist 1784 ? 

(253 In the City of Pekin, in China, is a Bell weighing, it is 
said, 120000/^. At Nankin, in the same Country, is an- 
other, weighing 50()00/6', The first exceeds the great 
Bell at Erford, in Upper Saxony, . by 94600/^. How 
much then is die German Bell inferior in Weight to the 
second? 

(.26) Your Grandfather, if living, is 119 Years of Age, your 
Fr.lher actually Go ; you are not so old as your Grand- 
sire by 83 Years. What is the DlfEc-reuce in Years bc- 
t'wcen yoiir Father and yo^ ? 

(27) A Snail, in getting up a May-pole only 20 Feet high, 
was observed to climb eight Feet every Day ; but e\eiy 
Ni^ht it came down ^gam four Feet, in what Time by 
this Metliod did he reach the Top c^ the Pole ^ 
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(28) A. is 13 Years younger than B. and 17 Years older 
than C. who in the Year 174?7 was known to be 21' 
Years _of Age. How old was each of these Persons in 
1784'? 

(29) A public Edifice was finished towards the Close of the 
iOth of King John, who began his Reign 134 Years af- 
ter the Conquest in 1066 ; and it stodd till within 76 
Years of the Peace of Utrecht, in 1713. Of what Du- 
ration was it ? 

(30) A Grant was made by the Crown, Anno 1239, which 
was forfeited 137 Years before the Revolution in 1688. 
How long did the same subsist ? 

(31) Moses was born Anno Mundi 24-33 ; Homer 832 Years 
after him ; Julius Caesar lived 4?0 Years before our Sa- 
viour, and Alexander 312 Years before Caesar ; now, as 
Christ was incarnate 4'000 Years after the Creation, the 
S^unoL of the Intervals between Homer and the three great 
Personages last mentioned is required. 

(32) The Semidiametef of the Earth'& Orbit, or annual 
Path round the Sun, in the Centre of the System, is 

.about 81,000,000 of Miles, that of Venus 59,000^00: 
when they are both on the same Side of the Sun, they aie 
in Perigaeo ; when on different Sides, in Apogaeo. What 
is the Difference of their Distances in both these Cir- 
cumstances ? 

(33) B. was bora 14? Years after C. who came into the World 
19 Years before A. who was 23 Years of Age eight 
Years ago. What then is the Age of D. who is within 
22 Years of being as old ar> those three together ? 

(34*) Arphaxad was born to^Shem two Years after the De- 
luge, and 500 before his Father's Death ; but at 35 
YeLU*3 of Age he had Selah, y/ho at 30 was Father t£> 
Eber ; who.at34?had Peleg, and he lived 430 Years 
after that. The Qiiestion is, whether Shem or Eber 
died the first I and, at nine Score and fourteen Yeai-s 
after the Death of the longest Liver, what Interval 
migfit be wanting to complete the Term of 1000 Years 
after the Flood ? 

(35) K. is 19 Years older than L. who was 27 Years of Age 
in t^ie South-Sea Year, 1720. How old is M. in i .40, 
who, in the Year 1738, was within 24 Years of being 9S 
"old as both of them together ? 
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(36) A. bom Anno Christi 318, lived 207 Years before B. 
wlio lived 104 Years after C. who was Successor to D. 
84 Years. E. was also 112 Years after D. but Prede- 
cessor to "F. by 4-7 Years. la what Year pi Christ did 
each of these Getitlemen flourish ? 

(37) Sam was born 28 Years before Toby, who died at \% 
and lived 19 Years after him. Racha^l came to Light 
when Saih was l6, and died eleven Years before him. Jo^ 
shua, wlien Rachael was 7 Years, being himself then 1^4, 
went abroad, where he continued 9 Years, and return- 
ing, survived Rachaei 4 Years. How old was ^ach of 
these, and \\;hat is the Sum of their Ages ? 

(38) B. born Anno 1108, lived 48 Years before G. who was 
118 Years senior to 1). and X. was 114 YfearS before Yi 
who wap 74 Yt^rs after Z. born Afino 1527. In whtft 
Year of Christ were these Men severally boin ? 

(39) You wei-e born 34 Years after me. How old shall I be 
when you are l7 ? Atld how old Will you be when I am 
70 Years of Age ? 

(40) Five notable Discoveries ;rtrerd naad^ in 215 YeaP^ "nnJCi 
vit, i. The invention of the Cbitapass. .2. Gun-powder. 
3. Pointing. 4. The t)iscovery of Atnericat 5. Truth, 
in the Reformation. The last Was brought abotit'Ax&no 
1517 : the third 77 Years bcfoi-e ; the second 42 Years 
after the first, and the fourth 1 48 Years afti^r the slitond. 
The Question is, in tvhat Year of Christ did Jiach of 
these hsppen to be found ? 

(41; Three ai^d thiity Years before the Restoration in 1660, 
the Cvown granted Demesnes to certain Uses for SIO* 
Years then to come. The Proprietor, in 1715, pro- 
cured a reversionary Gnmt for 99 Years, to commence 
after the Expiration of the first. Jn what Y^ar of Christ 
will the second Term end ? 

(42) A, was born when B. was 18 Years of Age. How old 
shall A be when B. is 41 ? And what wiB be the Ag^ 
of B. when A, is 72 ? 

(43) The Building of Solotnon's Temple was in the Year of 
the World 3000 ; Troy was by Computation built 4'43 
Years before the Temple, and 260 Years before Lon- 
don. Now Carthage was built 113 Years before Rome, 
founded 744 Years before Christ, born Anno Mundi 
4000, 1)5 London gr Carthage tU^ most ancieut City^ 
^nd how qpiuch i 
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^44)" Ef tliemean Distance between the Earth and Sun be 81 
Millions of Miles, and between the Earth and Moon 240 
Thousand, how far are those two Ltuminaries asunder in 
; an Eclipae of the S«un, when the Moon is lineally between 
the Earth and Sun I and in another of the Moon, when 
the Eardiis in a Line betw-een hfer and him I 

(45) From the Creation to the Flood was 1656 Years ; thence 

to. the building of Solomon'* Temple 1336 Yews ; 

thence to Mahamet, who lived 622 Yeai-s after Christy 

^1630 Yeara* In what Year of the Worid was Christ 

then bom ? 

-(46') Seth was born when Adam was ISO Yeaa-S of Age, and 
800 Years before our said Grandsire's Death ; Seth at 
the Age of 105 Years had Enos : He, at 90, was Father 
to Cainan, who at 70 had Mahalaleel. This Man at 65 
begat Jared, who, at the Age of VS2 Years, was Father 
to Enoch : this Patriarch at 65 Years of Age had Me- 
thuselah ; and by the Time he was 187 Years of Age, 
his Son Lamech came into the World, who at 182 Years 
old, was Father to Noah; -and when Noah was 600 
Years old, the Flood swept away the Bulk of Mankind. 
In what Year of the World did this happen, asd how 
long after tire Death of Adam ? 

(47) Miss Kitty told her Sister Charlotte, who«e Father had 
before left thein Twelve Thousand Twelve Hundred 
Pounds a piece, that their Grandmother by Will had 
raised her F&rtune to Fifteen Thousand Pounds, and had 
made her own Twenty Thousand. Pray what did the 
old Lady leave between them ? 

(48), The Powder Plot was discovered 68 Years after the Re- 
£ormatk)n in 1517 : '-^ae Murder of King Charles- the 
First was committed 4«3 Years after that Discovery : The 
Accession of the Brunswic F^nily to the Crown was in 
1714', just 54 Years after the Return of King Charies 
the Second, who had hved in Exile ever since the Death 
of his Father Charles the First. How long was that ? 

(49) B. bom 161 Years ago,, died when C. was 47 Years of 
Age, who it seems came into the Woild 180 Years since, 
and out-lived B. 43 Years-. The Sum of their Agea is 
required. 

(50) If Sampson was bom Vj Years aftar Timcfthy, and , 
Timothy 26 Years before Jacob, who S8 Years hence 
will be just 50, ia what Year of Christ were they 

E 2 
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severally born ; the Question being proposed Anno 

(51) A. born 445 Years before the Year 173S; died Anno 
136*2 : B. bom 37 Years ago, will die 1-8 Years kence j 
C. born 256 Years ago, died 197 Yeart since ; 1). born" 
Anno 1578, liv^d till within 75 Years of the said 1733. 
The Length of these People's I^ives is severally required. 

(58) A. bom Anno 1441, lived till B. was seven Years of 
Age, which was 23 Years before the Reformation in 
1517 : B- survived this remarkable iEra just 49 Years \ 

C. born 9 Years after the Death of A. lived but till B. 
was 36^ Years- of Age, The Sum of the Ages of these 
three Persons is required. 

(53) A. born Anno 1438, died at 48 Years of Age : B. died 
Anno 1502, aged threescore and seventeen ; G* in the 
Year 1577, was 22 Y^ffs of Age, and survived that 
Time 54 Years ; D. Anno 16 16* had lived just Kalf his 
Time, and died in 1648; E. was 13 Years old at the 
Death of D. and 14 Years after that was Father to F. 
who was 31 when his Son G. was horn, who at his 
Grandsire's Death was 7 Years of Age. The Years 
of Christ, wherein these Men were .born, and the 
Years wherein the first five of them died, are severally 
required. 

(54) A. bora 17 Ycais after G. and 13,before B. died 42 
Years before King George the Second's Inaugration 
in 1727, aged 47 Years:, C. died Anno 1712, and B. 
(Exactly 6 Years before him j D. born 23 Years before 
C died at 64 ; E. bora 1 1 Years after B.'s Death died 
12 Years after the Year 1733 ; and F. bora just in the 
Midway of the Interval between tlie Birth of A. aiid 

D. did not reach the Time of E.'s Death by 14 Yearsi 
What is the Sum of all their Ages, and which of them 
Ifved longest I . 

MULTIPLICATION. 

EXAMPLES of INTEGERS. 

(n> f 14276084 •) r 4|l(5) >sS 1476247 
(2..&^3 20749509 I * ^ J 9H(6y:&' ( 42768 
(3.31 1204674 f^yi 12 (7)'S f 10646 
C4,S t 40747463 Ll6l!(8}Sj 14276 
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( 9) - f 3 « 427081 
(la)^ I 276H0709 

(^O^j 2142760 
(12)- I 21700 

(H) .1 



46904 
10709, 



by. 
I 



467852 

40700609 

4100 

954000 

I 356 



CONTRACTIONS. 

Case li When the Multiplier consists of the same Figures «a 
nil the Places (i. e.) all 9*8 or all 7*8 &c, then for each Figure 
in the Multiplier, annex a Cypher to the Multiplicand; and 
from the Line thus produced, subtra6l the Multiplicajid ; and 
if. the repeating Figur^ is 9, the Remainder will be the Pro- 
ducl required ; bat if any other Figure, nuiltiply it into the 
ninth Part gf the Remainder ; or, for the Figure 3, take the 
third Part of the Remainder; and for six, multiply the third 
Part by % which will givje the' i^equired Number^- 

EXAMPLES. 



(2)^ 27464 
{S)'z\ 4<574 

C4>3 j 47694 

(6j . L42763 



by. 



9999 
urn 

2222 

7777 

3333 
6666 



]/ 



In many Cases tl>e Work may be performed with more , 
Ease, likewise more concisely, than is usually pra^sed^ 

EXAMPLES. 

(8) ^^^'^^^P^y 16946^3^ i486 

IX. COMPOUND MULTIPLICATION 

TEACHETH to multiply /by one common Multiplier) 
any Sum or Number consisting of divers Denominations. 
Case L When the given Quantity doth not exceed 12;. 

RULE. 

1 Write the Multiplier '^or ^rven Quantity) unjleir t-hc loWest 

Denomination of the Multiplicand. 
Q; Multiply the Nunjber of the lowest Denomination by the 
\ Multiplier, and divide that ProduA by as many of that 

aff make one of ^le aext higher Denonunation, the same 



4^ Multiplication. 

which you stepped at in Addition ; %£t down the Re» 
mainder undeuieath its own Plac©, and add- the Quotient 
to the next supeiior Denomination,' cs you multiply ; in 
this Manner proceed with all the other Denominations t«^ 
the highest. 

EXAMPLES of MONEY. 

/. J*. Cf» L X. dm /«. J-. d. 

('S) Multiply 14 17 11 (2) 140 10 Oi .3 17 6 4 

2 "6 9 
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(4) 4 Yards of Cloth, at \7s. 6\d. per Yard 

(5) 5 Hundred of Cheeie, at 3/. Oj. 6V. per Cwt. 
1^6) 7 SUs of Holland, at 7x.- 10.^. per Ell. 

(7} 8 Poundff of Tea, at 18x. 9\d. per Ih. 

(8; 9 Gallons of Wine, at V2s. Sd. per Gallon. 

(9) 10 Anchors of Brandy, at 2/. 6s. 4^ per Anchor.- 
(10} 11 Barrels of small Beer, at 12*. 7d. per Barrel. 
(11; 12 Firkins ;of Butter, at lA. 17^. 6^//. per Firkin.. 

Coje 2.- Wheft the given Quantity exceeds 12, and is such 
a. Number that any two Figures (in th^ Multiplication Table) 
being multiplied together, will produce it. 

RULE. 

Multiply the given Price by one of those Numbers, and the* 
Produ£l by the other,^ which will give the Answer- 

EXAMPLES.. 

(12) 14 Ounce? of Silver, at 6s»,7^d. per «^. 

(13;; laib. of Sugar, at lOJJ. per lb. 

(14) 27 Quarters of Wheat, at 2/.. 9/. 6d. per Quarter. 

(^15) 30 Yards of German Serge, at 4^^ 11^^- per Yard- 

(16, 36. Stone of Wool, at IOj. Sd. per Stone. 

(17) 45 Yards of Tape, at 2\d. per Yard. 

{1-8) 50 Moidores, at 27^. each.. \ 

(19) 56 Yards of Shalloon, at 2s. ^d^^er Yard. 

(20) 64 Firkins iif Butter, at 1/.. 11/. per Firkin. 
(?1) 72 Reams of Paper, at 15ir.. 9d. per Ream.. 

(22) 80 Yards of Yorlsshire Camblet, at 11^^. per Yard-. 
C23; 84 Gallons of Oil, at 9/. per Gallon.. 
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■« 
C^4) 9$ Yardfi of Indian Dimity, at. U. loy. per Yard. 
(25) 99 Yanlfi of Broad Cloth, at 18/. U\d. .per Yard. 
f26) 100 Yards of Cambric, at 11/* lOd. per Yard. 
(37) 120 Hundred of the best Dutch Pens, at ls.6d. per Hun. 

(28) 132 Deals, at 1/. \0d. eich. 

(29) 144 H>. of TobiuiCo^ at 1/. l\d. p^ lb. 

Case 3. When the given Quantity cannot be produced by 
the Multiplication of two small Numbers. 

RULE. 

Find the nearest Number to its less, by which multiply as 
before ; then,,fbf what is wanting, multiply the Price by that 
Number, ahd add tt> it the ladt Produd^, and the Total WiU be 
the AnsWef. 

EXAMPLES. 

(50) 17 Cwt. of Malaga Raisifts^ at 1/. 4/. tO|//. per Cwt. 

(51) 19 lb, of fine Hyson Tea, at 19/. 1 1^. per lb, 
(32) 29 Yards of Diaper, at 1/. 7i^/ per Yard. 

33) 38 Dozen pair of Stockings, at 2^ 17/ t5^. per Dok* 

34) 47 Vards of flowered Linen, at S/. lO/. per Yartl. 

(35) 58 Ells of Holknd, at 10/. ^d. per Ell. 

(36) 67 Cwrt. of Tobacco, at 5/. 17/. per Cwt. 

(37) 75 Dozen of Soap, at 6/. 4|//. per Dozen* 

(38) 86 Yards green Silk Damask, at 19/. \\d. per Yd. 

(39) 106 Of Vysd's Tutor's Guide, at Is. 6d each. 
Case 4, When the given Quantity consists of J, 5, of \* 

RULE. , 

Divide the upper Line (the Price of one) by 4 for J, by 2 
for \ ; and for ^, by 2 first for 4, theft divide that Quotient 
by '2, for i ; add them to the Produd, and the Sum will be: 
the Answer required. 

EXAMPLES. 

(40) 35i Tons of Hay, at 3/. 6df. per Ton. 

(41) 76i Dozen of Red Port, at 1/. 12/. \0d: peh Dozea, 

(42) 17t Barrels of Ale, at 36/. ^d per Barrel* 

(43) fH Butts of Beer, at 4A 6/. Id. per Butt. 
(44^ lOOJ Acres of Land, at 26/. 17/. &d. peV Acte^. 

This Method of finding the Value qf any Quantity of Gooda 
under 100, at any Price per yd. lb. &c. laof excelleAt Useto 
sttoh as buy or sell by Retail. 

* But for great Quantities, there are other Methods mtich 
better. (Set Practics.) 
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Case 5. Yet sometimes it may so happen, that yaur giveA 
Quantity, though considerably great, may be wrought by the 
continual Produdl of three Numbers, as the following r 

EXAMPLES. 

(45) 112 Bushels of Oats, at b. 10|J. per Bushel. 

(46) 336 Yards of Dowlas, at^2f. Bd. per Yard. 

(47) 350 oz. of Cloves, at \\\d per oz* . 

Of WEIGHTS and MEASURES, 

(1) Multiply 141b. 10 oz. Odwts. 21 grs. by 4. 

(2) 17 Tons, 17 cwt. Oqr. 24 lb. by 2. 

(3) 14 cwt. Oqr. 21 lb. oz. 14 drs. by ^. 

(4) 101b. 6| 4^ 19 17 grs. by 9. 

(5) -., — 127 yds. Oqr. 3 na. by 12- 

(6) 40 Ells Eng. 4qrs. 2na. by 11. 

(7) 120 lea. 7 fur. 24 p. by 5. 

(8) 147 yds, 2 f . 11 in. 2 b.c. by 6. 

(9) 46 W. hhds. 47 gal. 7 pts. by 3. 

(10) 6 Tons, 1 p. 1 hhd. 46 gal. 3 qts. by 8. 

(11) -i- 27 tier. 41 gaL 2qt8, by 6. 

(12J 4 B. hhds. 47 gal. 6 pts. by 9. 

( 13) 10 A. hhds. 17 gal. 3 qts. 1 pt. by 4. 

(14) — 12 B. bar 2 fir. 7 gaL 7 pts. by 6. 

(15) 140 A. 2 r. 26 p. by 5. 

(16) ^ — 74 Lasts, 7 qre. 4bu. 1 p. by 7. 

(17) — 365 D. 5 h. 48 m. 57 sec. by 12. 

APPLICATION^ 

( 1 ) What Number, taken from the Square of 54, will leave 
19 Times 46? 

(2) .jjjuppose 50 Men to take a Prize, and each Man's Share 

comes to 1 42/. what is the Value of the Prize ? 

(3) What is the Difiei-ence, and what the Sum, of six dozen 
dozen, and half a dozen dozen \ 

(4) A certain Island contains 52 Counties, every County 4^ 
Parishes, every Parish 246 Houses, and every House 
10 Persons. I demand the Number of Parishes, Houses^ 
and Persons, tliat are in the whole Island I 

(5) What Difference is there between twice eight and twenty, 

and twice twenty-eight : as also, between twice five and 
fifty, and twice fifty ^five ? 
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(6) By God*8 Blessing upon a Merchant's Industry^ in ten 
Years' Time he found himself possessed of 13,000/. It 
appeared from his Books, tKat the last three Years he had 
cleared 873/. a-Year : , the three- preceding_but 586/. a- 
Year, and before that but 364/. a-Year. The Question 
is. What was the State of his Fortune at every Year's 
End that he coutinued in Trade, and what had he to be- 
gin with? 
{7) A Roh4)ejry being committed on the Highway,, there was 
a^essed on a certain Hundred, in the County of S. the 
Sum of 37^/. 14/. Sd. The four Parishes paid 37/^ 
16s, 4</. each, the four Handets, 28/. 3/. IQJ. each, the 
4 Tawnships 19 Guineas each. What was the De- 

; ficiency? 

I (8) At Leicester and several other Places they weigh their 
Coals by a Machine, in the Nature of a Steel- Yard, 
Waggon aiid all; three of these Draughts together 

I amount to 137 cwt. 2qr8. 10 lb. and the Tare or Weight 

oi the Wagj^on was 13 cwt. I qr. How many Coals bad 
the Customfi* to pay for? 

r (9) Apereon dying left his Widow 1780/. ^d 1250/. to 
each of his four Children, SO Guineas a piece to 15 of 
his poor Relations, and 150/# to Charities ; he had been 
2&i years in Trade, and at an Average had cleared 126L 

I a-Year. What had h« to begin with ? 

(10) Suppose a Gentleman's Income is 500/. per Anmun, and 
he expends daily 19r. 11^. What doth he lay up at the 
Year's End ? 

(11) If a Gentleman expendeth daily 1/. 12/. 6J, and at the 
Year's Endla^th up 294/* 12/. 6^. I den^nd his year 
Income. 

(12) The Remainder of a Division Sum is 20, the Quotient 
423; the Divisor is the Sum of both, and 19 more. What 
was the Number to be divided ? 

(l'3y Suppose that for a Quarter's Rent I pay in Money seven 
Guineas and sixpence, and was allowed for small Repairs 
187. .6 J. for the, King's Tax 8/. 9</. What did my Te- 
nement go at a-Year ? 

(14) A Person dying left his Widow the Us« of 5000/. To 
a Charity he bequeathed 846/. lOf. To each of hii 
three Nephews 12:30/. To each of his four Nieces 
.1050/. To 20 poor House-keepers five Guineas each, 
and 200 Guineas to his Executor. What must he have 
died possessed of? 



(15) A Gentlefman gave his Daughter to her Portion a Scm* 
toir, in which were twelve Crawers ; ix) e^ch of these 
were six Divisions, and in each Divisipn there was 100/. 
a Moiidore, and Half-a-Guinea. What was the young 

- •X'Sdy's Fortune ? 

QUESTIONS /or Exercise at Leisure Hours. 

(16) The S% Mill at Darby contains 265B6 Wheels, and 
97746 Movements, which wind off or throw 7-3726 Yards 
of Silk every Time the great Water Wheel, which 
gives Motion to all the Rest, goes about, which is three 
Times in a Minute. The Question is, how many Yards 
of Silk may be thrown by this Machine in a Day, 
reckoning Ten Hours to a Day's Work ? and how mimy 
in the Compass of a Year, dedu6ling for Sundays and 
great Holidays, 63 Days, provided no Part of it stands 
still? 

(17) Trajan's Bridge over the Danube is said to have had 20 
Piers to support the Arches, every Pier being ^ Feet 
thick, and some of them were 1 50 Feet above the Bed 
of the Rivier ; they were also 170 Feet asunder. Pray 
w^at was the Width of the River in that Place ? and 
how much did it exceed the Length of Westminster 
{Bridge, which is about 1900 Feet from Shore to Shore, 
and is supported by 1 i Piers, making the Number of 
Arches 12? 

(18) There are two Numbers, the less is 1B7> their Dif- 
ference 34. Required the Square of their Produli) 
ditto ^ of their -Sum, and Difference and Sum of those 
Squares. ' - . , , 

(19) There are two Numbers, the bigger of them is 3 Times 
109; and their difference 17 Times 28, I demand their 
Sum and Produd^. 

(20) In the Partition of Lands in an American Settlement, 
A. had 757 Acres allotted to him ; B had 2104 Acres ; 
C. 164^10; D. 1288'1 ; E. 11008 ; F. 9813 ; H. 18800} 
and I. 8818 Acres. Now, how many Acres did thfc 
Settlement contain, since the Allotments made as above 
wai.t 416 Acres of one-fifth of the Whole ? 

(2i How many diffefent Wa)s can four common Dice 
come up at one Throw ? — Note, One may come up six 
WaySi 



pivUion* 49 

(22) In a Company S. had 3/. 17^. ^. woi< thaa T. who 
had six Guineas less than R. who had within 6x. Sd* 
of as much as W. who was known to have 100 Gui- 
neaS) wanting ten Matks, of IS^ 4// each. Fray what 
Money had they among them ? 

DIVISION. 
■ EXAMPLES of INTEGERS* 

(i) Divide 14076895 by ~ 4 

(2) — : 30742165 by 12 

(3j 2410296 by 89 

(4J — 98420649 by 576 

(5) 508763705 by 3029 

^6^ _ 1622 12 1 2499 by 46058 

(7) 5^799555 by 127345 

(S) — ^«.-. 78855994985 by 3090807 

(9; — — ^ 127642 1427 by 3700 
. ' ' (loj - — 4074964478 by 827000 

(11) ■ ' 24769851400 by 9300 

(12) ■ 67402 by 14 

liZ) 7oi747.by 63 

(14; — . .4170642 by H2 

(15J 2741724 by 336 

CONTRACTIONS. 



When the Divisor consists of the same Figure in all the 
Pkuses, that is all 9*s, or all 7'6, Sac, annex as many Cyphers 
to Unit or 1 as there are 9*s or 7*8, &c. in the given Divisor, 
for a new Divisor ; and, if the repeating Figure is 9, divide 
the Dividend by that Divisor, and do the same with the Quo- 
tient, till you get for an integral Quotient ; then add all 
the Overplusses together, and divide that Sum by the given 
Divisor, the overplus thence arising is that required ^ aod the 
Sum of all the integral Quotients is the Quotient required. 
For any other Figure, divide nine Times the Dividend so, and 
the integral Quotient by the repeating Figure. This gives 
the true integral Quotient; and if th." ninth Part of the 
first Overplus be added to the second', repeated as the givem 
Figure, the Sum will be the true Overplus^ 

F ■ ^ 
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EXAMPLES. 

(i6) -Divide 4677823 by 999 

(ly 2692464% nil ' 

(iB 4769042 by 7777 

^^19, ; .! , — 109494 by 6666 

^ X* COMPOUND DIVISION 

TEACHETH to divide (by one common Divisor) either 
a simple or conipound Number into any proposed Number 
of equal Parts, whereof each shall be a compound Number. 

Case 1. When the Divisor doth not exceed 12. 

RULK 

1 Place the Divisor and Dividend as Integers. 

2 Write their Quotas under each respeftive Dividend. 

3 But if there be a Remainder after dividing any of the 
Denominations except the least, you must find how many of 
the next lower Denomination it is equal to, by multiplying it 
by as many of the next less as make one of that^ which add 
to the next (if any), and divide as before. 

EXAMPLES in MONEY. 

/• S» d» J* S* ' dm ' 

(i) 2)14 16 104 (2) 7)267 o o 



(3) .8)171 u 4 (4) 9^317 o 6 {$) 1C6 6 iiV 



(6) Bought 3 cwt. of Cheese, for which I gave 7/ 11 J 6^ 

At what Rate did I give per cwti 

(7) If 1^ Dozen of Candles cost 3/ 17* \d what cost one 

Dozen I 

(8) Supp<>se I give my Servant foiuteen Guineas per Year, 

What do his monthly Wages come to ? 

Case 2. When the Divisor exceeds 12, and is such a Num- 
ber that any two Figures (in the Multiplication Table) being 
multiplied together, will produce it. 

/ RULE. 
Divide by coo^onent Parts, as in Sect. V. Case 4, Page 13. 



V 
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2x:amples. 

(9) Divide 4>5l I2s ^d into 16 equal Parts. 

10) Divide 3/ 13j equally amongst 24 persons. 

^11) What is Cloth per Yard, when 36 Yards cost 64/. 19j P 

\\2) What is Tobacco per cwt. if 42 cwt. cost 190/ 4j 6//? 

(13) Bought 48 Yards of broad Cloth for 37/ 14/ Sd. I de- 

sire to know at what Rate I gave per Yard ? 

(14) Suppose a Man spends 78/ 16 Sd m eight Months' 

Time, what is that per Week ? 

(15) A Prize of 4567/ 0/ lOd is to be equally divided a- 

mongst 55 persons. What is each Man's Share ? 

(16) What is Tea per cwt. when 63 cwt. cost 264/ 12f ? 
171' If 72 oz. of Silver cost 18 Guineas, what is it per oz ? 
18) Suppose I have 81 cwt. of Cheese, which cost me 121/ 

vis ^ at what Rate didi I buy per cwt. 
(19) Divide 174/ Lr 8</ equally amongst 120 Sailors. 

Case S. When the Divisor cannot be produced by the 
Multiplication of two small Numbers, divide as in Sect. IV. 
Case 2. 

EXAMPLES. 

'20) Divide 614/ 17j 9J^ equally amongst 17 Persons.. 
[^1) Divide 476/ amongst 145 People. 

The following Examples require three Divisions. 

(22) I gave 30/ 2/ for 112 Yards of Cambric. At what 

Rate was that per Yard ? 

(23) Divide 1009/ equally amongst 350 Persons. 

(24) Suppose the Clothing of 224 Charity Children comes 

to 610/ 8Lr what is the Expense of each ? 

(25) Divide 1426/ equally among 640 Persons. 

Case 4. If th^ given Quantity, or Divisor j consists of J, 4* 
or ^. ' 

. RULE. 

Multiply the given Quantity by 4, adding to the ProduA 
1 for J, 2 for \y 3 for ^; and it will give the Divisor, which 
iivide with, as before; and the Quotient, multiplied. by 4. 
will give the A^wcT^ 
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EXAMPLES. 

(26) Suppose I gave for^ Yards of Cambric 12/ Ifr 11/ 

at what Rate did I buy it per Yard ? 

(27) Suppose a Person in Trade to clear 1061/ 8/ 9^/ 

equally in 10| Year8> what was his yearly Increase of 
Fortune ? 

(28) Suppose another to clear 450/ Ifis liy equally in 8| 
' Years, what was his yearly Profit ? 

OF WEIGHTS and MEASURES^ 

EXAMPLES. 

(I) Divide 81b, 1 oz. 15 dwts. 8grs. by 2. 

(2) 24 tons, 14 cwt. qu. 141b. by Sr 

(S) 17 cwt. 2qr8. 27 lb. 14 oz. 15 drs. by 4^ 

(4) 41b. 11 g. 45. 29. 12grs. by fi. 

(5) 214 yds. 3 qrs. 2 na. by 9. 

(6) 120 ells Eng. 4 qrs. by 8. 

(7) 12 lea. 2 m. fur. 26 p. by 9. 

(8* 147 yds. 2f. 11 in. 2b. c. by la 

(9) 24 W. hhds. 57 gal. by 11. 

(10) 10 tuns, Ip. Ihhd. 60 gal. Sqts. by 8. 

(11) 16 tier. 20 gal. 7 pts. by 6. 

( 12) — 76 A. hhds. 27 gal. by 5. 

(13) 12 B. hhds. 49 gal. 2 qts. by 4. 

( 14) 61 B. bar. 2 fir. 6 gal. by 3. 

(15) 140 A. 2r. 26 p. by 12. 

(16> — 60 lasts, 6 qrs. 7 bu. 2pks. by 7. 

( 17) 146 days, 23 h. 24 m. 56 sec. by 6. 

APPLICATION. 

(1) An Army of 10000 men having plundered a City, took 

220000/. What was each Man's Share ? 

(2) A certain man intending to go a Journey of 336 Miles, 

and to complete the same in 1 2 Days ; it is required 
how many miles he must travel each Day ? 

(3) What Number, added to the forty-third Part of 4.429. 

will make the Sum 240 ? 
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(4) What Number, dedu£led from the twenty-wxth Part of 
2262, win leave the eighty-seventh Part of the same ? 

(5; What Number multiplied by 72084, will produce 
5190048 exaaiy 2^ 

(6) What Number, divided by 419844, will quote 9494, 

and leave just a third Part of the Divisor remaining ? 

(7) The Sum of two Numbers is 360^ the less is 144* What 

is their Difference, Product, and larger Quote ? 

(8) The SpeAator's Club of fat People, though it consisted 

but of 15 Persons, is said (No. 9.) to weigh no less 
than 3 Tons. How much, on an Equality, was that 
per Man i 

(9) What. Number is that, from* which if you deduA the 

25th Part of 22525, and to the Remainder add the 
16th Part of 9696, the Sum will be 1440 1 

(10) What Number, multiplied by 57> will produce just 
what 134 multiplied by 71 will do ^ 

(11) Siibtraft ,30079 out of fourscore atid thirteen Millions, 

as often as it can be found, and say what the last Re- 
mainder exceeds or falls short oi 2-1 180 ? 

(12) A Gentleman at his Death left his eldest Son once and 

a. half what he allotted his Daughter, and to the young 
Lady 1 383/. less than her Mother, to whom he be- 
queathed four Times what he left towards the Endo^v- 
ment of Hertford College, C» -on, viz. 1640 Guineas." 

* I require wh«tt he intended for his yoiw^gest Son, who 

claimed under the Will half as much as his Mother 
and Sister i How much less than 30000/. did the 
Testator die worth, after his Debts and Funeral Ex-' 
pence% being 988/ lOs were paid? 

^13) My Purte and Money, quoth Dick, are worth 12j Hd 
but the Money is- worth seven Times the Purse. Pray 
what was there in it ? » 

(\4^ A young Fellow owed hia Giiardian 74/ 1 8* 2d on 
Balance. He paid off 41/ 14j Sd and then declared 
his Sister owed the Gentleman- half as much again as 
himself. On hearing this, she pays off in Part 13/ 
12f \0d and gave out that her Unclfe William was 
sot then less in Arrear than her Broths and she toge- 
ther. The Uncle hereupon pays in 24/ 7j 3^/ and 
then the Uncle's Brother^ who* by the bye, was 
ftotthe Uncle of those Children, for 150/ undertakes 
to set them all-cleary and has 35/ 15/ 5d he says, to- 
tpare. Can that be true ? 

F % 
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(15) A Dealer bought two Lots of Snuff tfiat tdgether 

weighed 9 cwt. 3 qrs. 161b. for 97/ 17j 6d. Their 
Difference in point of Weight was 1 cwt, 2 qrs, 16 lb- 
and of Price 8/ 13j S</. Their re spe^ftive Weights 
and Values are required, 

(16) A Father left among seven Sons and a Daughter an 

Estate consisting of 10000/. in Cash with eight Bills, 
each of ^^Z lOlf 6</, He ordered 36/ to be bestowed 
upon his Burial, and his Debts to be paid, amounting 
to 260/ then his free Estate to be divided in thsi 
Manner, viz. the Daughter to have the ninth Part, 
and the seven Sons to have equal Shares. What is 
the Daughter's Part, and also what is the Share of 
each Son ? 

QUESTIONS for Exercise of Leisure Hours* 
('1 7) I would plant 2072 Elms, in l,4» Rows, twenty-five 
Fefet asunder. How long must the Grove be ? 

(18) A Brigade of Horse consisting of SS^ Men, is to be 

formed into a long Square, having 32 .Men in Front* 
How ma.ny Ranks will there be I 

(19) Divide 1000 Crowns betwixt A B and C in such a 

manner that A may have 129 more than B and B 
178 less then C. 

(20) Part 250/. Give A 37 mor^i than B,* and let C have 
.28 fewer. . • 

(21) Six of the Female Cricketers that played lately in the 

Artillery-Ground, fet<;hed in Company Strokes as fol- 
low, viz, A B C D E 207. A C D E F 213. 
ABDEF 189. A B C E F 234. ABDCF 
222. B C D E F 250. How. many did they fetch 
. on the other Side, since these six Persons wanted but 
fourscore and 1 3 Notches to decide the Game ? 

(22) In order to raise a joint Stock of 10000/, L M and N 

together subscribe 8500/ and O the rest. Now M 
and N arc known together to have set. their Hands to 
6050/ and N has been heard to s^y that he had un- 
dertaken for 420/ more than M. , What did each 
Proprietor advance ?- 
(28) There are two Numbers, whose Produd is 1610 ; ithi 
greater is 46. What is their Sum, DiiFerence, and 
Quotas ; what is the Sum of their Squares ; and what 
is the Cube of their Difference I 
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(24) There are other two Numbers, the greater 7050, which, - 
divided by the less, quotes 94. What is the Difference 
of their Squares ? and what the Square of the Product 
of their Sum and Difference ? 

{^) What Difference will there be to the Proprietors of an 
Aqueduct, between doubling an Expense, and halving 
u Profit ? 

(26) Part 1500 Acres of Land, give B 72 more than A, and 
C. 112 more than B. 

(27) One of the Smarts in the Accomptant's Office making 
his Addresses iti an old Lady's Family, who had five 
fine Daughters, they told Jiim their Father had made 
a whimsical Will, which might not loon be settled in 
Chancery ; and till then he must refrain his Visits. 
The young Gentleman undertook to unravtl the Will, 
which imported, that the first four of her GirPs For- 
tunes were together to make 25000/. the four last 
33000/. the three last, with the first, 30000/. the three 
first, with the last, were to make 28000/. and the two 
last with the two first 32000/. Now, Sir, if you can 
make appear 'what each is to have, and as you like, 
seemingly, my third Daughter, Charlotte, I am sure 
she will make you a good Wife, and you are welcomc- 

' What was Miss Charlotte's Fortune ? 

(28) By selling 240 Oranges at five for 2^. 120 of which 
• cost me two a Penny, and the other Half three a Pen- 
ny, I evidently lose a' Groat. Pray how comes that 
about f 

(29) A B and C play in Concert at Hazard ; and at mak- 
ing up Accompts, it appears that A and B together 
brought off 13/ IOj. B and C together 12/ I2x. and 
A aad C together won 11/16/ 6d. What did they 
severally get ? 

(30) Four Persons advanced in Trade as follows, viz. W 
X and Y raised 350/ lOr. - W X and Z 344/ 10/. 
X Y and Z made up together 400/ and W Y and Z 
contribute 378/ 4/. In the Conclusion they parted 
with their joint Property for 450 Guineas. What did 
they gain or lose by their Adventure ? - 

(31) A Tradesman increased his Estate Annually a third 
Part, abating 100/ which he usually spent in his Fa- 
mily, and at the End of 3-^ Years found that his neat 
Estate amounted to 3179/ 11^ 8J. Pray what had he 
at outsetting ? 
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(32) Ten Pounds a Quarter is allowed to five Auditors of a 

Fire-Office. They attend- abdut seven Times in the 
Quarter, and the Absentees' Money is diways divided 
equally among such as do attend. A and B on these 
Occasions never miss ; C and D are gei..eraUy twice 
in a Quarter absent, and E only once. At the Pay- 
ment, what had each Man to receive ? 

(33) Suppose a Maid carrying Apples to a Market was met 
by three Boys, and that the first took Half what she 
had, but returned her back ten ; that the second took 
one-third, but returned two ; lastly, the third took 
av/ay half those she had left, but returned her one, 
and when she had got clear she had 12 Apples left^ 
What Number of Apples had she at first I 

s 

XI. REDUCTION. 

I N this and all the following Rules, all great Names 
are brought into small by Multiplication ; on the con- 
trary, all small Names into great by Division. See Sect. VIl 
Page 15. 

EXAMPLES in MONEY. 

(I) In 130/ how many Shillings, Pence, and Farthings? 
( 2 J How many Pence, Shillings, and Pounds^ are in 2400^ 

Farthings ? 
(3j In 80/ \5s 114^ how many Farthings I 
\.4tj Reduce 16921 Fartliings to Poands.. 

(5) Reduce 110/ Ox 6^// to Halfpence. 

(6) How many Pounds, &c. are there in 20553 Halfpet.C-^ 
(7 In 107/ lOo" Sfi/how many Two-penccs \ 

(8 Reduce 54<4?8 Pwo-pences to Pounds. 
(9) Reduce 6/ 17^ to Three-pences. 

(10) In 2782 Three-pences, how many Pounds, &c. 

(11) In ] 0/ 1 Or 8^ how many Four-penceb^ ? 

(12) Reduce 3859 Four-pences to Pounds. ' 
(13 Hdiv many Six-pences are there in 200/ 17^-^ 
(14) Reduce 795 Six-pences to- Pounds, &c. 

(15 In 21 Guineas, how many Shillings, Pence, and Faifc^ 

t'ljjtgS I 

(16j How many Guineas in 24192 Farthings? 



. Reduction^ 57 

^17) In 12 Moidores how many Fartliings ? 
(18^ How many Moidores are there in 3240 Pence ? 
(19) In 30/ how many Crowns, Half-crowns, aud Pence ? 
(90 J Reduce '20160 Pence to ' Half-crowns, Crowns, and 

Pounds. 
* (21 ) In 25 Crowns, how many Shillings, Groats, and Pence ? 
(22). Reduce 25200 Pence to Groats, Shillings, and Crowns. 

(23) In 25/ how many Shillings, Crowns, and Pence ^ 

(24) How many Shillings and Pounds in 80 Crowns ^ 

(25) How many Crowns, Half-crowns, acd Shillings,, are in 

213/ 1 5r ^dx and of each an equal Numher ? 
(215) In 120/howmaay Half-crowns, Crowns, Groats,, and 

ShilHngs ? 
(27) In 36 Crowns, as many Half-crowns, Shillings, and 

Groats, how many Pounds ? 
r28) Reduce 470/ I7j to Shillings and Moidores. 
(29^^ Reduce 240 Guineas to Shillings, Crowns, and Pounds* 
(30) In 21 Purses, each Purse with 21 Guineas, a Crown, 

and a Moidore in, what Sterling do they contain*? 



COINS. 

Ciue 1. To reduce Foreign and EnglislkCiMn to Pounds 
Sterling. 

RULE. 

Multiply the given Number of Pieces, by the Shillings^ 
Six-pences, Four-pences, Threc-pences, Two-pences, Pencct 
or Half-pence, &c. that are in onc^fiece, and the Product will 
be accordingly either Shillings, Six-pences, &c. which bring 
ixxto Pounds Sterhng. 

EXAMPLES. 

(31) How many Pounds Sterling are there in 1178 Dollars, 

at 4j 3^ each ? 

(32) In 470 Pistoles, each 17* 6i. how many Pound* Stir- 

ling? 
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Case 2. To reduce Pounds Sterling into Foreign afcd £ng» 
lish Coins, &c. 

RULE. 

J Reduce the given Pounds Sterlings and the giten Coin, 
into one Name ; that is, if you can reduce them both intD 
iStulIings, Six-pences, Four-pences, or Three-pences, §cc. do 
so; thein divide one by the other, and" the Quotient will be 
the Answer. 

EXAMPLES. 

(33) A Merchant is to pay 249/ Is 6d. With how many 

Quiirter-Guineas can he do it ? 

(34) In 387/ ISs 4id how many Florins at 3j 2i/ each ? 

Case 3. To reduce one Kind of Coin intb anothef Kind of 
Coin. 

RtTLE. 

Iledu<::e both Coins into the same Denomination, flftd then 
divide one by the other. 

EXAMPLES. 

(35) How many Crowns of 5s 4^ each, are in 474? Pistoles 

of 18j 6^/each? 
(S^y How tnan^ Guineas ate equalin Vahie to 1^40 Moi- 
dcyes ? ^ - 

Of WEIGHTS and MEASURES* 

(1) In 14 lb. of Silver, how many Ounces, Penny-weights, 
and Grains ? 

'2) How many lb. of Silver are there in 138240 Grains ? 

'3; In 19 lb. 10 oz. 17 dwt. 22 grs. how many Grains ? 
4) Reduce 74342 grs, to Pounds. 

,5) In 4 Ligots of Silver, each weighing 4 lb- 6 .oz. 22 ^r. 
how many Grains ? 

(^) Hx>w many Ingots of 6 lb. 11 oz. 14 dwts. each, are 
. there in 241056 Grains ? 

(7) How many lb. of Silver are there in one Dozen of Dishes, 
each weighing 25 oz. 15 dwtS. and one Dozen of 
Plates, each weighing 15 oz. 15 dwts. 22 grs. 

(S; A Gentleman sent 455 oz. 1 dwt. 16 grs* of old I^late t^ 
his Silversmith, with Orders to make it into the follow- 
ing Articles, viz. Punch Bowls, each 24 oz. 4 dwts. 
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Tankards* each 1 1 oz« I4dwt8. Tea*pot8, each lOoz. 
lOdwta. Lamps, each 20 oz. ITdwts* 2lgr8. Plate$, 
127 oz. 1 1 dwt3. per Dozen. Spoons, 36 oz. 17 dwts. 
23 gr&. pep I>ozeB. How many of each must he 
mak.e» supposing, for every Dozen of Plates and 
Spoons, he is to make one of each of the other ? 
9 ) In 4 lb. 10 oz» 4t drs. 1 sen ] 2 gra. how many Gkains ?* 
10 Reduc^ ^59934 grs* to Ounces and Pounda. 
(1 1 ; In 6 Tons, how many cwt. qrs. and lbs. ? • 
(12) How many Tons in 26880 lbs. ? 
(13 Reduce 1^ cwt. 2. qrs. 16 lb* 7 drs. to Diams. ' 
(14) In 29768 oz* how many Hundred Weight ? 
(15 Reduce 67 lb. 12 oz. 15 drs. to Drams. 
(16^. In 6 hhds. of Tobacco, each weighing net 6 cwt. 3 qrs. 

27 lb* how many Pounds ? 
(17) How many hhds* of Sugar, each weighing 11^ cwt. are 

there in 1 2880 lb. ? 
(18 In 507 cwt. of Lead, how many Fother ? 
(19; Out of 12 cwt. 3 qrs. 12 lb. of Tea, how many Catf!s- 

ters can I fill, each canister holding 121b. ? 
(20) How many Parcels, each 126^ lb. can I ha^e out of 

one hhd. of Sugar, weighing net 8J cwt. ? 
(2i) How many Parcels of 6 lb. 8 lb. 12 lb. anJ 16 Ib^ can 
a Grocer have out of two hhds. of Tobacco, each 
weighing net 4 cwt. 3 qrs. 24 lb. and to have of each 
a like Number ? 
(22 Reduce 24 great Pounds, at 24 oz. each, to common 

Pounds^ at 16. 
(23 In 120 common Pounds, how many great Pounds ? 
(24 27 yds. 3 qrs. Clotli, how many Njails ? 
(25 How many Yards in 352 Nails ? 
(26 Reduce SO Ells English; 4 qrs. 3 na. to Nails. 
(27; In 569 Nails, how many Fl. EUs ? 
(28 In 14 Pieces of Cloth, each 24 yds. how many Nails^? 
(29 Reduce 24768 Nails to Pieces, each 12 Yards. 
(30 In 12 Pieces of Cloth, each containing 20 Flemish Ells, 

how ma^iy Ells English ? 
(31) How ma*n Pices cf Cloth, each 24 Ells Flemish, are 

there in 227 Yards ? 
(32j In 4 BcJc of Cloth,' each 12 Pieces, and each Piece 24 

Ells Fl. how many Ells English ? 
• (33) In- 60 Miles, how many Furlongs and Poles ? 

(34) Reduce I2b00 Poles to Miles. 
' (35) In 16 Miles, how many Feet, Inches, and Badtey-Coms I 
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(36) Reduce 2280060 Barley-corns to Miles. 

(37) How many Barley-corns will Teach from LfOndon to 

Newcastle upon Tyne, being 276 Miles ? 

(38) How many Times does a Wheel, which is 18t Feet in 

Circumference, turn between jLondon and York, toe- 
ing 197 Miles ? 

(S9) How many Barley-corns will reach round the Terrej- 
trial Globe, which is 360 Degrees, and each Degree 
69i Miles? 

(4fO) In 64 Acres of Land, how many Roods. aud Poles? 

(41) Reduce 21760 Poles to Acres. 

(42) A common Field, containing 774 Acres; is to be divided 

into Shares of 270 Perches feach. How many Shares 
doth the Whole contain ? 

(43) A Person rents a Farm, which contains 200 Acres of 

Land ; t)ut he is to till no more than 96t Acres. I de- 
sire to know how many Perches there are in the Re- 
maindet. " 

(44) In 12 Tierces of Wine, how many GaHons aod Pints ? 

(45) How many Tierces in 6048 Pints ? 

(46 \ In 4"hhds. 42 galsl 2 qts. of Wine, how many Quarts^ 

(4T; How many hhds. of Wine in 5746 Pints ? 

(48j A Gentleman ordered his Butler to bottle off a Pipe of 

Red Port into Quart Bottles. How many Dozen will 

the iaid Pipe fill ? . 

(49) la a Tun of Oil, how many Quarts, Pints, and Half- 

pints, and of each an equal Number ? 

(50) How many Pipes, Puncheons, Hogsheads, and Tiwces, 

and of each a like Number^ are there in 1890 Gallons ? 

(51) In 12 Barrels of Ale, how many Gallons and Pints? 

(52) JH[ow many Barrets of Ale in 1704 Pints ? 

' (53) In 6 bar. 2 fir, 7 gal. of Beer, how many Gallons ? 

(54) In 10 hhds. 42 gal. 4 pts. of Ale, how many Pints? 

(55) In 2017 qts. of Ale, how many hhds« ? 

(56) In 12 hhds. of Beer, how many Barrels ? 

(57) In 18 Barrels of Ale, how many hhds. ? 

(5^) In 4 Tuns, 1 bar. 1 hhd. 49 gals, of Beer, how many 
hhds. bar, and fir. and of each a like Number ? 

(59 Reduce 24 qrs. of Wheat to Bushels, Pecks, and Gals. 

(60 In 3360 Gallons^of Corn, how many Quarters ? 

(61^ How many Quarters and Bushels are there in 42 la* 
4. qrs. 7 bu. of Wheat ? 

(6^ In 40 Chaldrons of Coals, how many Bush, and Pecks ? 

(63) How many Chaldrons of Coals are there in 4762 bush. ? 
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(S^) In 4>7 cha. SO bush, of Coals how many Sack89 each $ 
Bushels ? « 

(65) How many Chaldrons of Coals are there in 6450 Sacks, 

each three Bushels ? 

(66) How many Minutes are there in a Julian Year ? 

(67) Reduce 2073600 Seconds to Days. 

(68) In a Lunar Months or 27 d. 7 h. 43 m. 5 sec. how many 

Seconds ? 

(69) How many Thirds are there in a Solar Year ? 

(70) In 31557600 Seconds, how many Days? 

(71) How many Days fronji the Birth of our Saviour te 

Christmas, 1800 (allowing Julian Years) ? 

(72) Suppose London was built 1108 Years, before the Birth 

of our Saviour ; how many Days from that Time to 
Christmas, 1789 (allowing the Year as before)? 

XIL The RULE of THREE DIRECT 

TE ACHETH by three Numbers given to find a fourth 
in such Proportion to the third as the second is lo the fi];st ; 
for which Reason it is termed the Rule of Proportion, as 
it is called the Rule of Three from its having three Num- 
bers given ; and because of its excellent and extensive Use in 
Arithmetic, it is often named the Golden Rule. 

To perform which, observe the following 

RULE. 

1. State or place the Number in such Order, that the first 

and third Terms be of the same Kind ; and the second 
of the same with the Number required. 

2. If your first and third Terms consist of divers Denomina-^ 

tions, reduce them into one, and the second into the 
lowest Name mentioned. 

3- Multiply the second and third Terms togethei-, and divide 
that Produftby the first. *The Quotient will be the 
Answer to the Question, in the same Denomination or 
Name you left your second Term in. 

4. If there happens to be a Remainder after the Division, 
reduce it into the next Denominat'on below the last 
Quotient ; and divide by the same Divisor ; the Quotient 
will be so many of the said next Name ; proceed in this 
Manner to the least Name ; and all the Quotients toge- 
ther will be the Answer. Or when convenient, multi- 
ply and divide as in Seds. 9 and 10. 

G 
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EXAMPLti- 

1 ) If three Yards of Cloth cost 18/. what will be the Value 
of 17 Yards, at the same Rate? 

2) If 21b. of Sugar cost 1/ 6t*/. what will 24 lb. of the 
same cost ? 

3) If 4? lb. of Candles cost 2f 6d what will 6 Dozfen cost at 
the same Rate? 

4) If 1 cwt. of Cheese cost 26j. what will 40 cwt. of the 
same come to ? 

5f Suppoije I give 7\d for 1 oz. of Coffee, what must I 
ay for I cwt ? 

ought 36 oz. of SiKer at the Rate of 5s 4// per Ounce. 
What dots the whole come to ? 

7) If I buy 12 Pieces of Cloth, and each Piece contains 30 
Yards, at 17/ 6i/ per Yard ; what is the Value of the 
whole ? 

8) Bought I cwt. of Tea, for which I was tx> give at the 
Rate of Is 9d per lb. What doth the whole stand me 
in? 

9) A Grocer bought 2 cwt. 1 qr. 141b. weight of Cloves, 
which cost him 34/ 6s and he would gain 6/ by the 
Bargain. At what Rate must he sell them per lb ? 

10^ Suppose I have by me 200 Yards of Cambric, which cost 
me 90/ but some Damage having happened to it, I am 
willing to lose 7/ IOj by the whole ; at what Rate 
then must I sell it per Ell English ? 

11) If 9 Dozen Pounds of Candles cost 2/ 5j what wiD 4? lb. 
of the same cost ? 

12j A Grocer bought 4 hhds. of Sugar, ^ach weighing net 
1 2 cwt. 2 qrs. 24 lb. and gave after the Rate m6\d» per 
lb. I demand what the 4 hhds. came to. 

13) A Merchant at Lond«)n buys 4G Tuns of Port Wine, 
which costs him 579/ 12j. the Fi^fight thereof from 
Oporto to London costs 46/. the Loading and Unload- 
ing 6/. Custom 10/. the Charge of the Cellar 4/. and he 
w ould gain S60/ by the Bargain. A Gentleman comet 
to him and demands the Price of 26 Tuns of the said 
Wine. Quere, What must he give ? ' • 

(14 A Fador bought of a Farmer 12 cwt. 2 qrs. 14 lb. of 
Cheese, and was to give 32j 6d per cwt. What must 
the Farmer receive for his Cheese ? 

(15-) If 1 cwt of Tea, cost 89/ 16x 4// at what Rate must it 
be sold per lb. to lose by the whole 12/. 
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16) If in four Months I spend as much as I gain in three, 
^ how much do Way by at the Year's End, if I gain 

every 6 Months l^ol 5s 6dl 

17) How many Dozen Pair of Gloves, at \6d per Pair, 

will pay for 36 Dozen and 8 Pair of Stockings, at 4/ 
Qd per Pair ? 

18) Bought a Parcel of Cloth at the Rate of 6f SJ for every 

two Yards, of which I sold a certain Quantity at the 
RateoflSj 9d for every 5 Yards, and gained there- 
by as much as 180 Yards cost ; now I. demand how 
many Yards I sold ? 

19) How many Pieces of Hollana, each 20 Ells Flem. may 

I have for 23/ Ss at 6s 6^ per Ell English ? 

20) How many Ingots of Silver, each 4? lb. 1 oz. 14 dwts. 

can I buy for 102/ I6s 6d supposing I give at the 
Rate of 5s 10^ per Ounce ? 

21) Suppose I give at the Rate of 8^^ per oz. for Coffee, 

how many Parcels, each 1 cwt. can I have for 426/ 
16/? 

22) A Grcntleman having an Estate of 488/ 5s per Ann. is 

.desirous to know how much he may spend daily, so 
that he niay lay up 100 Guineas at the Year's End ? 

23) Suppose a Gentleman ha» an Eatate of 564/ 12f. per 

Ann. and he ia rated at Ss 9ei per Pound for the 
Land-tax. Quere, his net yearly Inconve ? 

24) Suppose I ^ive 5s 9^ for 1 oz. uf, Silver, how many In- 

gots, each weighing 2 lb. 10 oz. 12 dwts. may I liave 
for 200/. 

25) A Draper bought of a Merchant 6 Packs of Cloth ; 

every Pack had 6 Parcels, each Parcel contained 10 
Pieces, and every Pitce was DO Yards ; he gave after 
the Rate of 2/ 4j 3d for S Yards. I desire to know 
what the 6 Packs cost l^im per Yard. 

26) If 16 Weeks' Pay comes to 14/ i6j what is that per 

Year? *, 

27) A Butcher goes with 116/ lis to Smithfield Market, 

and buys Cattle at the following Prices, viz. Oxen at 
10/ each. Cows at 7/ each. Calves at 1/ IOj each, 
Sh^ep at 19j each, and of each the same Number. 
How many of each Sort wiH the said 116/ 14j buy ? 

28) A Person failing in Trade owed me 560/ for which I 

received only 374/ 10* d^d. At what Rate did I 
receive per Pound ? 
^). The net,Prac?ed» of ^.hhd. of J^arbadoes Sugar, Weight. 
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18 cwt. 8 qre. 17 lb. 7 oz. was 4/ \^s 6J» the Custoai 
and Fees, 2/ 8^ 6 J. Freight li 2r SJ. Faaorage, 
4i 6//. Pray how must I sell it per cwt« so that 
I may gain 5/ lOr by the whole ? 

(30) A certain Tower ptx>3e6ied upon level Ground a Shadow 
to the Distance of 63 Yards 1 Foot, when a StafiP S 
Feet in Length, perpendicularly erected, cast a Sha- 
dow of 6 Feet 4 Inches. From hence the Height of 
the Tower is required. 

(SI) Suppose a Person travels 285 Miles in GTDzys 4 Hours, 
at what Rate is that per Hour (allowing 12 Hours to 
the Day) ? 

(32) Suppose! gave 44/ 2/ for one Pipe of Wine, at what 

Rate did I give » per Pint ? 

(33) The Globe of the Earth under the Equinoaial Line, 

is 360 Degrees in Circumference ; and this Body be- 
ing turned on its own Axis, in the sidereal Day, or 
23 Hours 56 Mltuites, at v>'hat Rate an Hour are the 
Inhabitants of Beucoolen (situated in the midst of 
the Torrid Zone) carried fiom West to East by- this 
Rotation ? 
(34" What is the Value of one Grain of Gold, when one 
Ounce costs 5 Guineas ? 

(35) If 12 Apples are worth 21 Pears, and 3 Pears cost a 

Halfpenny, what will be the Price pf fourscore and 
four Apples ? 

(36) It is a Rule in some Parishes to assess the Inhabitants in 

Proportion to Eight-tenths of their Rents. What is 
the yearly Rent of that House which pays 8/ 1 Or to 
the King under this Limitation, at 4/ in the Pound ? 

(37) If 19 Yards of Yard- wide Stuff exaftly line 14- Yaitis of 

Silk of another Breadth, how many Yards of the lat- 
ter will line 184 Pieces of the foimer, each Piece hold^ 
ing 28i Yards ? . 

(38) In 117 Times 406 Pieces of Coin, worth Ss 8^ a Piece, 

How many Rt?es at 20 for 3d English ? 

(39) A Merchant bought 274 Ells Flemish of Holland^ for 

4i per Ell, and sold it again for 7j 10^. per Ell En- 
glish, What did he gain by the whole ? •' 

(40) A May-pole 50 Feet 1 1 Inches long, when the Sun is on 

the Meridian, will cast a Shadow 98 Feet 6 Inches 
• long ; I would thereby find the Breadth of a River, 
that runs due E. and W. within 20 Feet 6 Inches oh 
the North Sidd of the Foot of a Steeple, 300 Feet 8 
Inches high, which at the same Time throws the 
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Extremity of its Shadow SO Feet 9 ladies beyond 
the Stream. 

(41) If 2 Men in three Days will earn 15/ how much will 

seven Men earn in the same .Time ? * 

(42) How far will one be able to travel in 9 Days 8 Hours, 

at the Rate of 12 Miles every 4 Hours, allowing 12 
Hot^ to a. travelling Day ? ' 

(43) What will 1000 Yards of Walling amount to» at the 

Rate of 4fs %d per Rod ? 
^(44) A Fa£ior bought 64 Pieces of Holland, which cost him 
352/ at 5s 64 peir £11 Flemish. I demand how many 
Yards there were in all, and how many Ells English 
in each Piece ? 

(45) If 100/ in 12 Months gain 4/ 15/ what will.40/ 10^ 

gain in the same Time, the Interest being at the same 
Rate ? 

(46) If 12 Yards of Yard-wide Stuff exadly line 8 Yardi of 

Silk of another Breadth, how many Yards of the lat- 
ter will line 24 Pieces of t{ie former, each Piece con- 
taining 20 Yards ? 

(47) What is the Quarter's Rent of 240 Acres o£ Land, at 

1/ 19/ 6J. per Acre per Annum I 

(48) A Person owes 1000/ but not being able to pay the 

whole, compounds with his Creditors to pay Half-a- 
Guinea in the Pounds How much Moiiey doth be 
pay his Creditors ? 

(49) When the Sun is in the Meridim at Soho^Square, in 

what Time will it be so at Tyburn, lying due West of 
it at the Distance of a measured Mile,, in the Latitude 
of 51^ Degrees Noith, where a. Degree of Longitude 
measures 37 Miles, 2 Furlongs, 37 Poles, 5 Feet, and 
6. Inches, known by the diurnal Rotation of the Eaith 
to pass in 4 Minutes Time ?. 

(50) How many Pieces of Holland, each 33 Efis Flem. 1 
"qr. 2 na. can I have for 118/ 17/ ^\d when 4 Eils 

Enghsh cost 1/7/ 10^? 

(51) I laid oat 100/ upon Serges and Shalloons; the total 

Value of the Shalloons was 60/, and the total Quan*^ 
tity of Serge 236 Yards ; also,, for every two Yards 
of Serge, I had three of Shalloon.. How much Shal- 
loon was there, and what was the Vahie of one Yard 
of each Sort ?" 

(52) If 14/. will buy 8 lb*, of Tobacco, how much will 4!7 

19/ Ij^/ buy at the same Rate ? 

G 2 
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(53) What Will the Carriage of 2D cwt. 2qrs. 16 lb. come to 

at Is per cwt ? 

(54) Bought a Pipe of Port Wine, for which I gave 25/ ^x 
*• but it leaked out 12 Galk>n8 ; the Remainder I sold 

■ at the Rate of 18^/ pei* Quart. What was my Gaia 
or Loss in the Wlrok* ? 
{5i5) If 7/ 4*/ 9d be paid for the Carriage of 20 cwt. 2 qrs. 
16 lb. as what Rate is that per Found "f 

(56) How many Bricks, 9 inches long) and 4 Inches wide, 

will floor a Room that is 20 Feet square I 

QUESTlONS^r Exercise at Leisure Hours. 

(57) I am dispatched on a Commission from London to Edin- 

burgh, distant by Computation, say 350 Miles, and my 
Route is settled at 22 Miles a-Day ; you, four Days 
after, are sent after me with fresh Orders, and are Co 
travel 32 Miles a-Day. "Whereabout on the Road 
shall I be overtaken by you ? 

(58) In the year 1582 Pope Gregory reformed the Julian 

Kalendar, ordaining, that as the Year is found to con- 
sist only of 365 Days, 5 Hours, and about 49 Minutes, 
in order to prevent the Inconveniences of carrying tlie 
Account of Time too forward, by taking the Solar 
Year at .365 Days and 6 Hours full, which in a Seiies 
of Years must bring Lady-Day to Michaelmas, that 
tiie Christian States for the fiiture should drop three 
Days in Account every ^OOyxars : that is to say, for 
each of the three first Centuries in that Space of Time, 
the intercalary Day in Febmary should be omitted, 
but retained as formerly in the last Centur)'', beginnirwr 
with the Year 1700, when 10 whole days were sunt 
at once, by which Artifice the Variation of Time will 
not, at least for a long Space, be very consIdei*able ; 
according to his Regulation, it is required to know in 
what Year of Christ,' the New Style, as it is called, 
will be twenty Days, as it is now only 1 1 , before the 
Old Style, which makes no such Allowance 

(^59) Suppose the Sea Allowi:nce for the common Men to be 
' 51b. of Beef, and 3lb. of Biscuit a-Day, for a Mess of 

! ' y four People, and that the Price of the former be to the 

King 2jc/ per lb. and of the tatter \\d\ such was the 

Ship's Company, that their Meat cost the Govern- 

' * ment 12 Guineas per Day ; pi-ay what did it pay for 

their Bread per Week ? 
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(60) A set out from London for Lincoln at the very same 

Time that B at Lincoln set foi*ward for London, di-. 
stant 135 Miles: at Eight Hours* End they met on 
the Road, and then it appeared that A had rode ^ 
Miles an Hour more than B. At what Rate an Hour 
did each of them travel ? 

(61) A can do a Piece of Work in 10 Days, B alone in 13. 

Set them hoth about it together : in what Time v^-ill 
it be finished ? 

(62) B and C together can build a Boat in 1 8 Days ; with 

the Assistance of A-they can dov it in 1 1 Days. In 
what Time would A do it himself? 

(63) In some Parishes in the Country they take off 3/ one 

Year in 17? from the Rents, in assessing the Farms. 
What will the Landlord receive net out of a Farm of, 
110/ a Year in thos^ Places, when the King's Tax is, 
as now, 4/ in the Pound ? 

{64f) A Tradesman begins the world with 1000/. /and fmd« 
that he can gain 1000/ in fi\e Years by Land Trade 
alone, and that he can gain 1000/ in eight Years by- 
Sea Trade alone ; and likewise that he spends 1000/ 
in 2^ Years by Gaming, How long will his Estate 
last if he follow all three ? 

{65) If I leave Exeter at ten o'clock on Tuesday Morning 
for London, and ride at the Rate of 2 Miles an Hour 
Vu-ithout Intermission ; you set out of London for 
Exeter at six the same Evening, and ride three Miles 
an Hour constantly ; the Question is, whereabout on 
the Pwoad you and I shall meet, if the Distance of the 
two Cities be 170 Mile^l 

\^5) If the Sun move every Day one Degree, and the Moon 
thirteen, and at a certain Time the Sun be at the Be- 
ginning of Cancer, and in three Days after the Moon 
^ in the Beginning of Aries, the Place of their next fol- 

lowing Conjunction is required. ' 

(66) ./- As I was beating on the Forest Grounds, 

\Jp starts a Hare before my two Greyhoands : 
The Dogs, being light of Foot, did iairly ru;:. 
Unto her fifteen Rods, just twenty-one. 
Tiie Distance that she started up before 
Was fourscore sixteen Rods just, and no moie ; 
Nc>w this I'd have you unto me declare. 
How- far they ran before they caught the Hare ? 
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OF SOUND. 

Sound not interrupted is, by Experinaents, found upiformly 
to move about 1 150 Feet in one Second of Time. 

(fiS) How long after firing the Warning-gun in Hyde-park 
may the same be heard at Highgate, taking the Dis- 
tance at 5f Miles ? 

(69) If I see the Flash of a Piece of Ordnance, fired by a 

Vessel in Distress at Sea, which happens, we will sup- 
pose, nearly at tlie Instant of its going off, and hear 
the Report a Minute and three Seconds afterwards, 
how far is she off, reckoning for the Passage of Sound 
as before ? 

OF THE LEVERS. 

There being three Orders of Levers, or three Varieties, 
whei-ein the Weight, Prop, or moving Power, may be 
differently applied ifo the Voctis, or inflexible Bar, in 
order to effect Mechanical Operations in a convenient 

Manner. 

For the First Order, see Page 71. 

Of the Second and Third Order of Levers. 

In Mechanics, a Lever of the Second Order is, where the 
Power acts at one End, the Prop fixed directly at the 
other, and the Weight somewhere between them. 

In this Order of Levers their Force is in a contra Proportion, 
to their Length. 

In a Lever of the Third Order, the Prop is planted at one- 
End of the Bar, the Weight at the other End, and •the 
moving Forco Somewhere between. 

(70) If a Lever be 1(X) Inches long, what Weight, lyiiig 74 

Inches 4rom the End- resting on a Pavement, may be 
moved with the Force of 1681b. liftmg at the other 
End of the Lever \ 

(71) A Water-wheel turns a Crank, working three Pump- 

rods, fixed jUst six Feet from tlie Joint or Pin ; by 
which their several Levers, each nine Feet in Length, 
are fastened, for the Sake of the intended Motion, at 
one End. The Suckers of the Pumps being worked 
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by th^ other, shows them to Jae Levers of the Third 
. Order.- Now I would know wh^t the Length of the 
Stroke h) each of the Barrels will be, if the Crank be 
niade to play just nine Inches round its Centre. 
(72) With what Force ought that Water-wheel to be driven, 
which, xiycumsts^nced as in the last Question, raises 3 
Cubic Feet of Water at every Revolution of the 
Wheel, each experimentally weighing 62|lb. Avoir- 
dupois, the Friction of the Machine rejected ? 



Motion of Bodies, with their Velocities. 

1. If the Quantities of Matter, in any two or more Bodies put 
in Motion, be equal, the Forces wherewith they are 
moved will be in Proportion to their Velocities. 
.2. If the Velocities of these Bodies be equal, their Forces 
will be directly as the Quantities of Matter contained 
in them. 
■3. Ifboth the Quantities of Matter and the Velocities be un- 
equal, the Force with which the Bodies are moved will 
be in a Proportion compounded of the Quautities of 
Matter they contain, and of the Velocities wherewith 
they move. 
{73) There are two Bodies ; the one contains 25 Times the 
Matter of the other (or 25 Times heavier,; but the 
lesser moves with J 000 Times the Swiftness of the 
greater. In what Proportion are the Forces by which 
they are moved.? 

(74) There are two Bpdies ; one of which weighs lOOlb. the 

other 60lb. but the lesser Body is impelled by a Force 
8 Times greater than the other. The Proportion of 
the Velocities wherewith these Bodies move is required.. 

(75) There are two Bodies ; the greater contains 8 Times 

the Quantity of Matter of the less, and is moved witk 
a Force 4<8 Times greater. The Ratio of the Velocity 
of these two Bodies is required, 

L In comparing the Motions of Bodies, if their Velocities be' 
equal, the iipaces described by them are in direct Pro- 
portion of the Times in which they are described. 

2. If the Times be equal, then the Spaces described will be 

as their Velocities. 

3. If the Times and the Velocities be unequal, the Spaces 
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wiH.be in a Proportion compounded of the Times ani 
Velocities. 

(76) There are two Bodies, one of which moves forty Times 

swifter than the other, but the swifter Body has moved 
but one Minute, whereas the other has been in Motion 
•two Hours. The Ratio of the Spaces^ , described by 
these two Bodies is required. 

(77) Suppose one Body to move thirty Times swifter than 

another ; as also the swifter to move 1? Minutes, the 
other only 1 : what Difference will there be between 
the'Spaces by them described, supposing the last has 
moved 60 Inches ? 

(78) There are two Bodies ; one whereof has described fifty 

Miles, the other only live j but the first hath moved 
with five Times the Velocity of the second. What is 
the Ratio then of the Times they have been describ- 
ing those Spaces ? 

XIII. RECIPROCAL PROPORTION, 

OR 

ni RULE of THREE INVERSE. 

Reciprocal Proportion is, when of four Numbers the 
third beareth the same Ratio to the first ^s the second doth to 
the fourth ; therefore the less the third Term is' in respect to 
the first, the greater will the fourth Term be in r^pect to 
the second. 

RULE. 

Multiply the first and second Terms together, and divide 
their Produd by the third Term ; the Quotient wijl be the 
Answer. 

EXAMPLES. 

(1) If 4*8 Men can perform a Piece of Work in 12 Days, 

how many Men can do the same in 72 IJays ? 

(2) How much in Length, that is four Inches broad, will 

make a Foot square ? 

(3) Suppose I lend my Friend 500/ for six Months, [allow. 

ing the Month to be 30 Days,) afterwards he would 
requite my Kindness by lending me 220/. Required 
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the Time I must have it, to requite my former Kind- 
ness. 

(4) A Garrison being besieged, has three Mdnths' Provisions 

in it, at the Rate of 14 Ounces per Day each Man i 
but being infonned that it cannot be retieved till the 
End of eight Months, how many Ounces per Day 
must each Man have,, that the, said Provisions may 
last that Time ? ' 

(5) If, when the Price of a Bushel of Wheat is 4j Gd the 
PcHTiy-loaf weighs 12 oz. what must the Penny-loaf 
weigh when the said Bushel is worth but 3/. ? 

(6) Suppose 275 Yards of Cloth, which is 5 qrs. wide» make 

Coats for ISO Men ; how many Yards of Shalloon, of 
3 qrs. wide, will line the said Coat g ? 

(7) In what Time will 600/ gain 50/ Interest, when 80/ 
does it in 15 Years ? 

(8) Suppose 200/ would defray the Expences of ten Men 
for 4S Weeks and 5 Days, how long would six Men be 
in spending the same Sum ? 

(9) How many Yards of Paper, that is 3 qrs. wide» will hang 
a Room tl\at is 30 Feet long, and 24 Feet wide ? 

(10) A Garrison consisting of 1500 Men, being besieged, 

have ProTiaions only for three Months ; but it being 
necessary they . should hold out five Months, how 
m'kny Men must depart that the said Provisions may 
serve that Time ? 

(11) There is a Vessel, having a Cock, which will empty it 
in six Hours. I demand how many Cocks of the 

"^ same Capacity there must be to empty the said Vessel 
in fifteen Minutes ? 

A LEVfiR of the First Order^ 

A Lever of the First Or4er hath the Power at one of its Ends ; 
the Weight to be raised is put at the other, and the 
Fulcrum or Prop somewhere between them. 

lo thiH Order, the Power applied at one End will be-reci- 
procaliy proportional to the Distances of those Ends 
from the Fulcrum, or Point supported ; or in the Steel- 
Yards, as the Distance of the Weight from the Point 
of Suspension. 

QUESTIONS /ir £xgfcue of Liuure Hours. 

(12) What Weight will a Person be able to raise, who 
presses with the- Force of a Hundred and Half on the 
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End of an equipoised Hand-spike 100 Inches long, 
which is to meet with a convenient Prop exactly 7i 
Inches above the other End of the Machine ? 
(13) What Weight, hung at 70 Inches' Distance from the 
Fulcrum of a Steel-yard, will equipoise a hhd. of To- 
bacco, weighing S)J cwt. freely suspended at 2 Inches' 
Distance on the contrary Side I 



Motion of Bodies, with their Velocities. 

In comparing the Motion of Bodies, the Ratio or Proportion 

^ between their Velocities will be compounded of the 

direct Ratio o£rthe Forces wherewiUi they are moved, 

and the reciprocal of the Quantities of Matter they con* 

tain, 

(14) The Battering Ram of Vespasian weighed,, suppose 

lOOOOOlb. and was moved, let its admit, with such a 
Velocity, by Strength of Hands, as to pass through 20 
Feet in one Second of Time ; and this was .found suffi- 
cient to demolish the Walls of Jerusalem. With 
what Velocity must a Bullet that weighs but 301b. be 
moved, in order to do the same Execution f 

(15) A Body weighing 2001b. is impelled by such a Force, 

as to send it 100 Feet in a Second. With v^at Ve- 
locity would a Body of 8lb. move, if it were impell^ 
by the same Force ? 

XIV. CONTRACTIONS in the RULE of THREE. 

THIS being considered, you niay oftentimes peiform the 
Work much shorter than by the general Rule. 

I. Divide the Third Term by the First, multiply that 
Quotient by tht Second, and their Product will be the An- 
swer. 

.EXAMPLES. 

(1) If four Yards of Broad-cloth cost 3/ 17^ 6d. what will 
a Piece, containing 28 Yards, come to, at the same 
Rate ? 
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(2) If three Chests of Tea, each 3 cwt. cost 11/13/ what 
must I give for 72 cwt. of the same' ? 

2 Divide the Second Term by the First, multiply that 
Quotient by the Third, and their ProduA will be the Answer. 

EXAMPLES. 

(S) Suppose I give 78/. for 26 cwt. of Cheese, what must 

be given 156 cwt of the same \ 
(4f) rf for 31b. of Tea I give ISj. what is the Value of 1 cwt. 

of the same ? 

3 Divide the First Term by the Second, and divide the 
Third by that Quotient ; which ^yill give the answer.* 

EXAMPLES. 

(5) Suppose I give for 6 Gowns, each containing 8 Yards 

of Stuff, 6/ what must be given for 64 Yards at the 
same Rate ? 

(6) If I give 12/ for 241b. of Sugar, what must be given for 

1^ cwt. of the same ? 

4 Divid ethe First Term by the Third, divide the Second 
by that Quotient, and the last Quotient will be the Answer. 

EXAMPLES. 

(7) Suppose I give for 3 Pieces of Brpad Cloth, each 24 

Yards, 64/ 14r what must be given for 8 Yards of 
the same ? 

(8) If for 6 Parcels of Tea, each 3ib. I gave 12/19/ what 

must I give for 6lb. of the same at that Rate \ 

5 Divide the first Term by the Third, multiply the 
Second by that Quotient, and the Produd will be the An- 
swer. 

EXAMPLES. 

(9) How much in Length, that is 3 Inches broad, will 

make a Foot square ? • 

(10) If for 48/ I have 225cwt. carried 512 Miles, how 
many Hundred can I have carried 64 Miles for the 
saine Money \ 

H 
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XV. COMPOUND PROPORTION* 

OR 

2'he RULE of FIVE, 

IS so called, from ks having Five Numbers, or Terms given 
to find a Sixth. Here, if the Proportion is Direct, the 
Sixth Term must bear «uch a Proportion to the Fourth and 
Fifth as the" Third bears to the First and Second. But if 
the Proportion is Inverse, then the Sixth Term must bear 
.such proportion to the Fourth and Fifth as the First bears to 
the Second and Third, or as the Second bears to the First 
and Third. 

The three fii'st Terms are a Supposition, the two last a 
Demand. 

RULES. 

1 Let the principal Cause of Gain, Loss, or AAion, &c. be 

put in the first Place. 

2 Let that which denotes Timfe, Distance of Place, &c. be 

in the second Place, and the Remaining one in the tbird 
Place. 

3 Place tlie other t\^o Terms which move the Question un- 

denieath those of the same Name. 

4« If the Blank or Term sought fall under the thiixi Term, 
multiply the two first Terms together for a Divisor, and 
the three last for a Dividend 1 the Quotient arising from 
them will be the Answer, or sixth Term. 

5 If the Blank fall under the first or second Term, multiply 
the third and fourth Terms together for a Divisor, and 
the other three for a Dividend : the Quotient arising 
from them will be the Answer, 

PROOF. 

By two Statings. 

EXAMPLES. 

(1) If 6 men can mow 72 Acres of Grass in 12 Days, how 
many Men can mow 120 Acres in 4 Days ? 
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(2) Suppose 2 Bushels of Wheat will be sufficient for a 

Family of 6 Persons 12 Days, how many Bushels will 
serve 36 Persons 4- Days ? 

(3) Suppose the Salary of 6 Persons for 21 Weeks is 120/. 

what will be the Salary of 14 Persons for 46 Wee'-cs ? 
(^4) If, for the Carriage of 40 cwt. 100 Miles, I give 9/ 5s 
what Weight can I have carried 125 Miles for 70/ IOj 
S^J at the same Rate ? 

(5) An Usurer put out 120/ to receive Interest for the. 

same : but when it had continued 9 Months, he took 
it up, and received for the Principal and Interest i 25/ 
8j. I demand at what Rate per Cent, per Annum he 
received. ~ 

(6) What is the Interest of 259/ 13x 6d for 20 Weeks, at 

5/. per Cent, per Annum ? 

(7) If a Quantity of Provisions serve 1400 Men 20 Weeks, 

at the Rate of 14 Ounces per Day each Man, how 
many Men will the same Provisions maintain for 8 
Monthly at the Rate of 8 Ounces per Day each ? 

(8) Suppose 8 Men earn 5/. in 5 Days, how man;^ Men 

will earn 10 Guineas in 12 Days ? 
^{9) Suppose 140/. would defray the Expenses of five Men 
for twenty -four Weeks and fourDays, how long would 
twelve Men be in spending 200/. at the same Rate ? 

(10) What Money, at S\L per Cent, per Annum, v/ill clear 

S8/. lOx. in a Year and Quarter's Tiu.c* : 

(11) If a Sack of Coals be the Allowance of 7 poor People 

for a Week, how many Poor belonged to that Parish 
which, when Cosls were S(}s. per Chaldron, had 41/. 
to pay in 6 Weeks on that Account ? 

QUESTIONSybr Exercise at Leisure Hours* 

\. 

(12) A and B. are on opposite Sides of a Wood, lf?5 Toises 

or Fathoms about. They begin to go round it both 
' the same Way at the same Instant of Time ; A goes 
11 Toises in 2 Minutes, and B 17 in 3. Tlie Question 
18, how many. Times will they surround this Wood 
before the nimbler overtakes the slower ? 

(13) If a Lever, 40 effe6live Inches long, wil, by a certain 

Power thrown succes^vely thereon, in 1 3 Hours raise 
a Weight 104 Feet, in what Time will two other Le- 
^ers^ eagh 18 efiFeftive Inches long, raise aii equal 
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^ It 73 Feet ; tljie Force of straight Levers beiig 
f cl Proportion of their Lengths ? 
.' , ' .i;ht of l^lb. laid on the Shoulder of a Man, is 
rtater Birden to him than its absolute Weight, 
'k Ounces. What Difference will he feel betweea 
aid Weight applied near his Elbow, at 12 Inches 
. the Shoulder, and in the Palm of his Hand 2S 
nes therefrom? and how much more must his 
sdes then draw to support it at Right Angles} 
tnat is, having his Ann extended right out ? 
^15; In giving Diredlions for making an Italian Chair, the 
Shiifts whereof were settled at 11 Feet between the 
Axle-Tree, whereon the principal Bearing is, and the 
Backhand, by means of which the Weight is partly 
thrown upon the Horse, a Dispute arose whereabout 
on the Shafts the Centre of the Body of this Machine 
should be fixed. The Coachmaker advised this to be 
do lie at 30 Inches from the Axle ; others were of Opi- 
nion, that at 24? it would be a sufficient Incumbrante 
to the Horse. Now admitting the two Passengers, 
with their Baggage, ordinarily to weigh 2-cwt. a 
piece, and the Body of the Vehicle to be about 70lb. 
more, pray what will the Beast, in both those Cases, 
be made to bear more than his Harness ? 

(16) Suppose a Person to travel 152 Miles in 7 Days, when 

the Days are 12 Hours long, how many Days will he 
be in travelling 576 Miles, when the Days are 16 
Hours long ? * 

(17) My Water Tub holds 147 Gallons ; the Pipe usually 

Iprings in l^ Gallons in 9 Minutes; the Tap discharges, 
at a Medium, 4-0 Gallons in 31 Minutes. Supposing 
these both to be carelessly left open, and the Water to 
be turned at two in the Morning, the Servant at five, 
finding the Water running, shuts the Tap, and is soli- 
citous in what Time the Tub will be filled after this 
Accident, in case the Water continues flowing from 
the Main I 

(18) If the Scavenger's Rate, at \\(L in the Pound, comes to 

6s 1\d, where they ordinarily assess ^ of the Rent, 
what will the King's Tax for that House be, at 4j. in 
the Pound, rated at the full Rent ? 

(19) If, when Port Wine is 17 Guineas the Hogshead, a 

Company of 45 People will spend 20/. therein, in a 
certain Time ; what is Wine a Pipe, when 13 Persons 



Fractice. 77 

"more will spend 63/. in twice the Time, drinking 
with equal Moderation ? 
(iO) There is an Island 73 Miles round, and three Footmen 
all start together, to travel the same Way ahout it. A 
travels 5 Miles a Day, B 8,^ and C 10. When will 
they all come togetfier again ? 

(21 ) A certain Man hired a Labourer on this Condition, that 

for every Day he worked he should receive 1/. but for 
every Day he was idle he should be mulfted 8^. When 
390 Days were past, neither of them was indebted to 
the other. How many Days did he work, and how 
many Days was he idle ? 

(22) A lent -his Friend B. fourscore and eleven Guineas, 

from the 11th of December to the 10th of May fol- 
lowing : B. on another occasion, let have A. have 100 
Marks, from September the 3d to Christmas follow- 
ing. Quere, How long ought the Person obliged to 
let his Friend use 40/. fully to retaliate the Favour ? 

(23) A Man hired a Labourer for 40 Days, on Condition 

that he should have 20^/. for every Day he worked, 
and forfeit 10^. for every Day he idled ; at last he re- 
received 2/ 1j 8</. for his Labour. How many Days 
~ did he work, and how many was he idle ? 

XVI. PRACTICE, 

SO called from the general Use it is of to all Persons <:on- 
6»*ned in Trade and Business. 

All Questions in the Rule of Three, where the iirs^ 'Term 
is Unity or One, may be performed by this Rule ; 

Which is by taking aL'quot or even Parts, by which Means 
soany tedious Reductions may be avoided. 

But as thpre are a great Variety of such Parts* so many,, 
therefore, are the. Ways of applying them, that it would be 
an endless Task to give all the easy Methods of Operation 
adapted to particular Cases ; so I shall only give the general 
Rales, wit^ a sufficient Number of Examples to illustrate 
theni^. 

In order to perform expeditiously, it will be necessary that 
the Learner get by heart the following 
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TABLE. 



Of a Pound, 
s, d. 


0/a Sh. 


1 8=tV 

2 0=-,^ 

2 6=i 

3 4=1 


1 =tV 

H=i 
2=i 
3 =t 


4 0=f 

5 0=J 


4 =1 
6 =i 


6 8=J 




10 0=i 





c<wt, 
2 = ' 



OfaHundJ.Ofa Qr. of a C, 



To 



4=1 
10 =i 



1 or28=r^ 

2 or56=4. 
U)=4 
14=-J 



34=^ 

4 =:^ 

' 4- 

14 =4 



Cflj^ 1. When the Price is less than a Penny. 

RULE. 

Divide by the aliquot ,Parts that are in a Penny, then by 
12 and 20, which will give the Answer. 

EXAMPLES. 

(1) 2107 at :5:^. (2) 1470 at i^. (3) 1276 yds. at y. per yd. 

Case 2. When the Price is less than a l^iillinjr, 

RULE. 

Take the aliquot Part or Parts that are in a Shilling, add- 
them together, and the Sum will be the Answer in Shillings* 
.&€. which, divided by 20, as befoije, will give Pounds, &c. 



(4) 1762 at W. 



EXAMPLES. 
(5) 1400 at l^d. 



(6) 2462 at l\d' 



(7) 1041 at \\d. (8) 2490 at 2^. (9) 2408 at 2^. 

I ■ I I . I 11 ' I ' ■■■■* ■ ■ III — 

( 10) 640 at 2id. (11) 1740 at 2\d, ( 12) 746 at 3^. 

(13) 1417 at S^J. (14) 3091 at S\d. (15) 214 at 3i^. 
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(16) 2900 at 4//. (i?; 569 at 4JJ. (18) l^^ at A^d. 

(19) 14.16 at 4|^. (20) 2740 at 5^/. (21^ 2147 at 5J^. 

(22) 674at5i^. (2S 1746 at 5^^. (24 1741 at 6^. 

(25 J 2142 at 6J^. (26) 1040 at ey. (27^ 1746 at 6|^/- 



(28) 1000 at 7d. (29) 1656 at 7id. (30; 1420 at 7\d. 
(31) 674at7y- (32^ 2170 at 8^/ (33/- 1700 at^S^^. 



(34) 1765 at 8i^. (35) 749 at 8^^.- (36) 1417 at 9^. 
(37) 2373 at 9-i J. (38) 147 6, at 9^^. (39, 1760 at 9^. 
(40) 6000 at 10^. (41) 4652 at 10^^/. (42; 2476 at 104^. 

r I ■ -11 %, iiau -r-- ■■■■ ^iii— fc—^— — i— — ^ « a»i^MM«M» MMMto a^iMM^a^ 

(43) 2176atlOJ^. (44 1276 at 11 ^/. (45) 2142 at 11 J^/. 

«,«_—. * — -.__—• 

. (46). 4760 at \\\d. (47; 640 at \\\d. 

Case 3. When the Price is more than a Shilling, but less 
than two. 

RULE. 

Take the Part or Parts, with so much of the given Price as 
is more than a Shilling (as in the last Rule) which add to 
the given Quantity, and the Sum will be the Answer in 
Shillings, &c. which, divided by 20, will give Peunds. 

/ 

Note, — The Method of performing this Case being so little 
different from the last, I shall only give a few Exam- 
ples, which, by proper Instructions from the Tutor, 
will suffice. 

EXAMPLES. 
(48) 1074 at \s I0\d. (49) 2140 at \s O^J. 

" (50) 1749 at 1/ 11^. (51) 2140 at 1/ 5d. 
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(52) 1453 at Is 1\d. (53) 1614 at 1/ lOrf. 

(54> 2647 at Is U^. 



Case 4. When the Price consists of any even Number of 
Shillings under 20. 

RULE. 

Multiply the given Quantity by half the Price, doubling 
the first Figure of the Pi-oduct for Shillings, and the rest a 
the Product will be Pounds, 

EXAISIPLES. 

(^55) 2476 at 2s. {56) 1476 at 4/, (57) 276 at 6/. 

(58) 2100 at 8j. (59; 274 at IOj. (60) 674 at ISx. 

(61) 2680 at 14j. (66) 267 at 16/. (63) 1267 at 18/. 



Case 5. When the Price is any odd Number of Shillinga 
under 20. 

RULE. 

Multiply the given Quantity by the Price : and the Pro- 
duct will be the Answer in Shillings, which, divided by 20, 
will give Pounds. 

EXAMPLES. 
(64) 2174 at 7s. (65) 1427 at 9/. (66) 647 at 11/^ 

■ ■■- ■■■■ • ' ■■ ■ ■ '■'■ ■ I i nn «— — iiim ' ■* 

(67j. 267 at 13/. 68) 274 at 17/. (69) 1260 at 19r. 



Case 6. When the Price is Shillings, or Shillings and Pence, 
and they an aliquot. Part of a Pound, 

RULE. 

Divide by the aliquot Part, and the Quotient will be the 
Answer. > 
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EXAMPLES. 

(70) 2420 at 4^f. (71) 1764 at 5s. (72) 4762 at 1/ 8</. 



(73) 467 at 2j 6^. (74) 1760 at 3# 4^. (75; 176 at 6/ 8</- 



Case 7* When the Price is Shillings and Pence, and the 
Shillings and Pence are not an aliqupt Part of a Pound. 

RULE. 

Multiply the given Quantity by the Shillings, and take 
Parts for the Pence, &c. add them together, and the Sum 
will be the Answer in Shillings, which, divided by 20, will 
give Pounds. 

EXAMPLES. 
(76) 1420 at Ss Sd. (77J 427 at 5s 9d. 
(78) 402 at 10/ 8^^. (79) 174 at 17/ 9iJl 
(80) 273 at 19/ 4«^. (81) 260 at 14/ 11^^. 



Case 8. When the Price is Pounds only. 

RULE. 

Multiply the given Quantity by the Price, and the Product 
will be the Answer. 

EXAMPLES. 

(82) 120 at 4/. (83) 96 at 17/. 

(84) 100 at 3/. {^5) 142 at 42/. 

Case 9. When the given Price is Pounds and Shillings. 

RULE. 

Multiply the Quantity given by the Pounds, as in the last 
Case ; and proceed with the Shillings, if they are even, as \» 
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Case 4 ; but if odd, take aliquot Parts, add them together, 
and the Sum will be the Answer ; or reduce the given Price 
to Shillings, by which multiply the fixed Quantity, and divide 
by 20 ; and this will give the Answer. 

EXAMPLES. 

- (86) ,649 at 2/ 6j, (87, 526 at 7/ 16j. (88) 142 at 1/ 17^. 



(89) 164 at 24^^19^. '90) 271 at 5/ Is. (91) 604 at 20/ 9j. 



(92; 914 at 10/ \os. (93) 737 at 1/ I4j. 



Ctue 10* When the Price is Pounds, Shillings, and Pence, 
and the Shillings and Pence are an aliquot Part of a Pound. 

RULE. 

Multiply the given Quantity by the Pounds, as in the last 
Rule ; and take Parts for the Shillings and Pence, as in Case 
6 ; add theot together, and the Sum will be the Answer. 

EXAMPLES.* 

(94) 274 at 7/6* 8^. (95) 120 at 12/3/ 4td. 

I II I mmmmmm i ■ , ., i i i ■ 

(96; 97 at 9/ Is Sd. (97; 512 at 42/ 5s. 

Case 11. When the Price is Pounds, Shillings, Pence, and 
Farthings, and the ShiUings and Pence are not an aliquot Part 
of a Pound. 

rule! 

Reduce the Pounds and Shillings into Shillings ; multiply 
the given Quantity by the Shillings, as in Case 9 ; take Parts 
for the Pence and Farthings, as in Case 2. 

JVio/tf.— When the given Quantity doth not exceed lOOjprO" 
ceed as in Sect. IX. 

EXAMPLES. 

(98) 1472 at 4/ 6s l\d. (99, 279 at 6/ IIj- ^l 
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(lOO) 1420 at 19/ 14j M^^. (101) 20W at 1/ 17/ 5\d. 



(102) ' 27 at 4/ 11/ 8^^. (103) 64 at 12/ 13/ W. 



^ Case 12, When the Price and Quantity given are of several 
, BeiKHOtnations. 

RULE. 

Multiply the Price of One by the Quantity given, and take 
Parts for Quarters, Pounds, &c. Add them togedier, and the 
Sum will be the Answer. 

EXAMPLES. 

(104) Bought 7 cwt. 3 qrs. 18 lb. of Sugar, at 17/ 6</per 

cwt. What comes it to ? 
(105; Sold 420 oz. 15dwt. 16 grs. of Gold, at 3/ 16/ lOi^. 

per Ounce. What comes it to ? 
(106) Bought Tobacco, at 3/ 17/ 4$^ per cvi't. What is the 

Worth of 72 cwt. 3 qrs. 1 9 lb. ? 
(107^ Bought 12 cwt. 1 qr. 17 lb of Hops, at 4/4f 4^ per 

cwt. What do they stand me in ? 
(108 Sold 23 cwt.. 18 lb. of Sugar, at 4/ 14/ If^/per cwt. 

What comes it to ? 
: (109 . What is the Rent of 476 Acres, 3 Roods, 28 Perches, 

at 3/7/ ll^per Acre? 
; (110) Sold 16 cwt. 2 qrs. of Tallow, at 2/ 6/ 11^/per cwt. 

What comes it to I 
' (111 Sold 48-cwt. 2 qrs. 7 lb. of fine Hyson Tea, at 74/ 

16/ 6// per cwt. What must I receive for the same ? 
(112 What is the Value of 24 lb. of double-refined Sugar, 

at 4/ 17/ per cwt. ? 
(lis; What is the Value df 17 lb. of Makga Rainne, at 3/ 

5/ 4 J per cwt. ? 

Note, — ^Wh«n the Pupil is perfect in all the Rules to the 
foregoing Cases, he may theii be taught the Contractions. 

EXAMPLES. 

(1) 1276 at \d. (2) 1740 at ^d. (3) 1420 at 1\d. 



(4) 3162at 1/ Id. 5; 427 at 5/ 9^. (6 246 at 17/ 10^. 
(7^ 241 at 6/ 19/- (^j 641 at 1/ 15/. 
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XVII. TARE and TRETT. . 

In this Rule there are six Things to be observed, viz. 

1. The Gross Weight. 2. Tare. 3. Trett. A Suttle. 

5. Cloff. And, 6, The Net Weight. 

1. The Gross Weight is the Whole Weight of the Goods, 

and that which they are packed up in. 

2. Tare is an Allowance made to the Purchaser for the 

Weight of the Box, Bag, Barrel, or whatever contains 
the Goods bought, and is either 

At so much in the whole Gross Weight ; 

At so. much per Box, Bag, &c.— -or. 

At so much per Cent. 

3. Trett is an Abatement of 4 lb. per 104 lb. and is the 

twenty-sixth Part allowed for Waste, Dust, &c. made 
by the Merchant to the Buyer. 

4. Suttle is when the Tare is deducted from the Gross. 

5. Cloff is an Allowance of 2 lb. to the Citizens of London, 

on every Draught above 3 cwt. on some Sorts of Goods, 
as Beaver, Galls, Madder, Argol, &c. 

6. Net Weight is when all Allowance is deducted froan the 

Gross. 

Case 1. When the Tare is at so much in the Gross Weight, 

to find the Net. 

RULE. 

Subtract the Tare from the Gross, and the Remainder is 
the Net Weight. 

EXAMPLES. 

(1) What is the Net Weight of 24 Hogsheads of Tobacce, 

each weighing 6 cwt. 2 qrs. 17 lb. Gross ? Tare in the 
■ Whole 17 cwt 3 qrs. 27 lb. 

(2) What is the Net Weight of 5 hhds« of Sugar, weighing 
as follows, viz. 

cuft, qrs* lb, qrs* lb. 

No 1. 4 2 14 TareO 21 

2. 3 17 — 18 

' 3. 5 3 10 — 1 11 
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ewt, qrs. lb, qrs. lb,, 

4. 6 1 16 — 27 

5, 3 2 18 — 19 



Gross 
Tare- 

Net 



Ctue 2.* When Tare is at so much per BoXj Bag, &c. to find 
the Net Weight. 

RULE. 

Multiply the Tare of each Box, Bag, &c. by the Numbers 
<^ Boxes, &c. the Product subtract from the Gr638 as be- 
' fore, and the Remainder will be the Net Weight. 

EXAMPLES. 

(3) What i« the Net Weight of 8 Frail« of Raisias, each 

• , weighing, ^cwt. 2 qrs. Gross, Tare at 22 lb. per Frail ? 

(4) What is the Net Weightof 40 Bales of Silk, each weigh- 

j ing 3 cwt. 271b. Gross, Tare at 18 lb. per Bale ? 

Cote % Wheo Taf« is at so much per cwt. to find the Net 
Weight. 

RULE. 

Divide the whole Gross by the said Part or Parts that the 
Taiie is of a ciprt. and the Quotient thence arising will be the 
Tare, which, subtracted ^m the Gross^ as before, will give 
the Net Weight. * , 

EXAMPLES. 

(5) Wiat ia the Net Weight of 22 Barkis of Figs, each 

I cwt. 1 qr. 17 lb. Gross, Tare at 14 Ibv per cwt. ? 

(6) What is the Net Weight of 9 hhds. of Sugar, each 

weighing 6 cwt. 2 qrs. 12 lb* Gross, Tare at 17 lb> 
per ewt. ? 

Cote 4. When Tretjt is allowed with the Tare, to find the 
Net Weight. 
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RULE. 

Find the Tare as before, and subtract it from the Gross ; 
the Remainder will be the Suttle, which divide by 26 ; and 
the Quotient will be the Trett, which subtract from the Sut- 
tle ; the Remainder will be the Net Weights 

EXAMPLES. 

(7) What is the Net Weight of 16 cwt. 3 qrs. Gross j Tait 

1 cwt. 1 qr. 12 lb. and Trett 4 lb. per 104.1b. ? 

(8) In 27 Bags of Cofiee, each weighing. Gross, 2 cwt. 3 

qrs, 27 lb. Tare 13 lb. per 112 lb. and Trett 4 lb. 
per 104 lb. what is the Net Weight ? 

Case 5. When Cloff is allowed,, to find the Net Weight. 

RULE. 

Divide the whole Gross by 168 2 lb. b^ 168th Part of 
3 cwt. or 336 lb. , or you naay divide the Nxiinber of cwts. 
by 3, which brings them into 3 cwts. Then 2 U3. beaag allowed, 
for every 3 cwt. so as many 3 cwts. as it produces, so many 
2 lbs. it will allow^ which divide by 56 the double Pounds 
in a cwt. ; the Quotient will be the Hundreds^ and the Re* 
mainder will be so many 2 lbs. to which adding what may be 
allowed for the odd cwts. qrs. and lbs. of the given Weight, 
will make the whole Cloif, which subtract from the Gross, and 
the Remainder will be the Net Weight. 

EXAMPLES. 

( 9) What vnW fee the Net Weight of 5647 cwt. 3 qrs- 1 3 lb. 

Gross, allowing for Cloff 2 lb. for every 3 cwt. ? 
( 10; W hat is the Net Weight of 1 4 Barrels of SpHces, wekh- 

ing altogether 42 cwt. 3 qrs. Gross^ allowing for ClofF 

2 lb. per 3 cwt* I 

C<ue 6. When Tare, Trett, and Qoff, are allowed with any 
Quantity ^Gross) to find the Net Weight. 

RULE. 

For* the Tare and Trett, proceed as in Case 4, and the 
Remainder, which was called the Net there, will be tlae 
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SuttTe here, which to find the Cloff ofy proceed as in the 
last Case. 

EXAMPLES. 

(11) What is the Net Weight of 15. cwt. 3 ^rs. 20 lb. 

GrffMf aUowtag for Tare 7 lb. per cwt. Trett 4? lb. per 
104 lb. and Cloff 2 lb. for 5 cwt. ? 

(12) What is the Net Weight of 4hhd8. of Sugar, weighing 

9& follows, viz. 

ewt, qri, lb. 
No. 1. 4 2 177 

2. 5 3 14 /Tare 8 lb. per cwt. Trett 4 lb. per 

3. 3 2 26f 1041b. Cloff 2 lb. per 3 cwt. 

4. 6 2 12J 



• QUESTIONS for EXERCISE. 

(IS) The Nett Pifo<seeds of a Hogshead of Barbadoes Sugar 

were 4^ 14/ Sd. The Custom and Fees 2/ 8j 6i/. 

Freight 22;r 8J. Factorage 4/ 9d. The gross Weight 

was 9 cwt. 3 qts. 10 lb. Tare 1 lb. in 1 0. Pray then 

. how was the Sugar rated in the Bill of Parcels ? 

(14) I have imported 80 Jars of Lucca Oil, each containing 
1186 solid Inches. What came the Freight to kt 
4/ 6ifper cwt. Tare 1 lb. in 10, counting 7i lb. <of 
Oil to the Wine Gallon of 231 Cubic Inches. 

XVIIL SIMPLE INTEREST 

IS that whidli aiises only from the Principal, and is a' Pro- 
fit allowed by the Borrower to the Lender, for the Loan or 
F0ii>earance of any Sum of Money, for some determined 
Space of Time, and at any Rate :per Cent, per Annum) 
agreed upon ; which, according to Law, must not exceed Si 
for the Use or Interest of 100/ Principal, called Cent, for 12 
Months, called Annum. 
The Amount is the Principal and Interest added together. 

ffate. — The Rules for Simple Interest serve also for calcu- 
lating Factorage, Brokerage, Insurance, purchasing of Stocks, 
«r any Thing cUe, that is rated at so much per Cent. 
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Caie 1. To find the Interest of any Sam of Moneys for ttj 
Number of Yean. 

RULE. 

Multiply the Principal by the Rate per Cent. ; that Pro- 
duct, divided by 100, i^nll give the Interest for a Year, whick 
multiply by the Number of Years given, and the Product 
will be the Answer. Or, by taking the aliquot Part or Parti 
with the given Rate that are in 100/. 

EXAMPLES. 

(1) What is the Interest of 824/ 1& a/for a Year, at four 

per Cent, per Annum ? 
(2; What is the Interest of 500/ for 4 Years, at 5 per Cent. 

per Annun^ ? 

(3) What is the Amount of 264/ 4</. for 12 Years, at 5 per 

Cent, per Annum ? 

Case 2. When the Rate per Cent. « J? i or | more thm 
the Pounds given in the said Rate. 

RULE. 

Multiply the Principal by the Pounds in the Rate per 
Cent, then take Parts for J, ^, or ^t from tl*e Principal, 
which add to the Product, and the Sum divide by 100^ as 
before. 

EXAMPLES. 

(4) What is the Interest of 246/ ISs for a Year, at 4^ per 
; Cent, per Annum ? 

(5) What is the Interest of 140/ 1 Of for 7 Years, at 4| per 

Cent, per Annum ? 

(6) What is the Amount of 470/ for 5 Years, at SJ per Ceati 

per Annum ? 

COMMISSION 

IS an Allowance from a Merchant ±o his Factor or Cor- 
respondent abroad, in buying and selling of Goods, and is at 
a certain Rate per Cent, according to the Custom of the 
Country where the Factor resides. 
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Thisi as well as Brokerage and Insurancey is computed ia 
the same Manner as for even Pounds, and for .^i f , or ^, as 
in the last Case. 

EXAMPLES. 

(7) My Fador writes me Word, that he has bought G^od* 

upon my Account, to the Value of 4?74*/ 14/ 6d» I de- 
mand to know what his Commission comes to at 2^ per 
Cent I 

(8) Suppose I allow my Coirespondent 2\ per Cent, for his 

Commission ; what is his Demand on the Disburse- 
ment of 7*2/ 12* Qdi 



BROKERAGE . ' . ^ 

IS an Allowance or Fee paid to a Person called a Broker, for 
assisting others ia buying or disposing of their Goods^^ an^ 
in the City of London they arp not to adl, without a Licence 
from the Lord Mayor, 

Case 3, To find the Brokerage for any Sum, at any Rate 
under 1/. per Cent. 

RULE. 

Divide the given Sum by 100, and it will give the Interest 
at 1/. per Cent, which" Interest }tju must take Parts from, 
with the Rate per Cent; and add them together : the Sum 
will be- the Brokerage required. . i 

EXAMPLES. 

(9) What is the Brokerage of 420/ 12y QiL at (w 4^. J)er 

Cent? 
("10) Suppose I employ z Broker, who sells Goods for me, 
to the Value of 1000/. what may he demand for Bro- 
kerage, it being ^t 4j 'G^T/per Cent?" 

(11) Suppose a Broker disposes of Goods for me, to th^ 

Ajnotint of 540/ lOr. wliat comes the brokerage to, 
at 13j 10^. per Cent ? , 

(12) What is the Brokerage of 2474/ ISs. at 19j9i^. per 

Cent? 

I ^ 



} • 
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INSURANCE 

IS a Contra6l or Agreement whereby one or more Fewont, 
called Insurers, &c. oblige themselves to Answer for the loss 
or Damage of Ships, Houses, <!»oodS) &c. by Storms, Fires, 
&c. in Consideration of a Premium paid by the Proprietors 
of the Thing injured. 

To find the Insurance ef aav Sum, at any Rate trader \l 
proceed as in the last Case ; if above, as in Case Iv 

EXAMPLES. 

(13) Suppose I insure for 14j60/, at 2x 6</. per Cent, per 

Ann. what doth the Insurance come to ? . 
(H'^ Wiiat is the Insurance of 24-60/. at 10/ 15j. per Cent? 

(15) Shipped at Jamaica, Goods to the Value of 2500/. upoo 

which I made an Insurance at Of per Cent* What 
does it come to ? 

(16) What is the Insurance of an East-India Ship and Car- 

go, valued at 7406/ 17^ 6^. at 15^ per Cent ? 

PURCHASING of STOCKS. 

STOCKS are the public Funds of the Nation, the Shares 
of which being transferable from one Person to another, oc- 
casions that extensive Business called Stock-Jobbing. 

RULE. 

Multiply the Sum to be punchased* by the esteem of the 
R^e per Cent, above 100 : the Produ<^ divide by lOQ, as be- 
fore, and the Quotient added to the given Sum will give the 
required Purchase. 

If under Par, i. e. if tinder 100 per Cent, proceed as in 
Case 2. 

EXAMPLES. 

(17) What is the Purchase of 400/. South-Sea Stocky at 

120/ 5s per Cent ? 

(18) What is the Purchase of 470/.: Bank Stock, at 87i p« 

Cent ? 
» (19) What is the Purchase of 2470/ 17^ 10^. Bank Aanm- 
ties, at 103^ per Cent ? 
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(20). What 18 the Purchase of 876/. India Stock, at 1144 
per Cent ? 

Case if. When the Interest is for ^, ■!» or J of a Year, or 
any Number of Years besides^ 

RULE. 

Find tbe Interest for the Years, as in Case 1, tken for ff | 
or ^, take Parts from tlie Interest pf one Year ; i. e. for J, 
take one-fourth Part of tlie said Interest ; for ^, take one- 
half; and for ^, take the Parts con^pound of ^, that is, a 
half for if then half of that half "Tor J, which added to the 
Interest for Years (if any), the Sum will be the Interest re- 
quired. 

EXAMPLES. 

(21) What is the Interest of 42?/ Iftr. for four Months, at 

4 per Cent, per Annum ? 

(22) What is the Interest of 246/ 12/ SJ. for Ij Year at 5 

per Cent, per Annum ? 

(28) Lent 209/ 18/. upon a Mortgage, to receive Interest 
for the same, at 4| per Cent, per Annum, ^till it wa» 
paid off, which was not tiU the End of 4fi Years after* 
Now I should be glad to know what is due to me I 

(24) A G^tleraan dying left his Daughter 604/ 17>r 6(L for 
her Fortune, to be paid her when at Age, with Interest, 
at 5J per Cent, per Annum, Now she came to Age 
in 3 Years 9 Months after her Father's Death. What 
is the Amount of her Fortune I that is. What is siae 
to. receive in all. Principal and Interest ? 

€asfi 5. When the Interest required is for any Number of 
W eeks. 

RULE. 

1. Find the Interest of the given Sum for a Year, as in 
Case 1. 

2. Say<, As 52 Weeks : are to that Interest of the given 
Sum : : so are the Weeks given : to the Interest required. 
Or you may divide the given Week into aliquot Parts of a 
Year, or 52 Weeks. 
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EXAMPLES. 

(25) What is the Interest of 400/ \Ss, for 4 Weeks at 4 per 

Gent, per -Annum'? 

(26) What is the Amount of 600/* for 26 Weeks, at 3|pes 

Cent, per Annum ? 

(27) What is the Interest of 740/* for 4 Years and 42 Weeb, 

at 5 per Cent, per Annum ? 

(28) What is the Amount of 200/. for 5 Years and 50 Week^i 

at 4^ per Cent, per Annum ? 

Case 6. To -kwA the Int;?rest of any Sum, for any Number 
of Days; 

RULE. 

1. Say, As 365 Djfys : are to the Interest of the gpven Sum 
for a Year : : so are the Days given r to the Interest required. 

2. When convenient > divide the Day's into aliquot Parts of 
a Year, or 365. Or, 

5. Reduce the Principal into Penc<^, which multiply hj 
the Number of Days, aad that Pijoduft by the Rate per Cent, 
for a Dividend ; then multiply 365 (the Days in a Year) by 
199 for a Divisor, by which divide the Pividerid, and the 
Quotient will be the Answer in Pence, whidh bring to 
Pounds. Or, 

4. Multiply the given Sum by the Number of Days, and 

divide the Produd by 7300 .(viz.l22il£l^) the QuoUent 

will give the Interest at 5 per Cent, and, for ^ higher or 
lower Rate, take aliquot Parts for a Difference, which add 
or 8ubtra£l accordingly.. 
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A TABLE of Daya for any given Time lew than a 
Year. 
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The USE of the TABLE. . 

Firatt To know the Number of Days frois the Beginning of 
the year ip any ^yen Day of any Month. 

This is obtained by Inspection only ; thusy from January the 
1st, t(f August the 8th, is 9^ Days | to Noipembcr 
the 24th, is 328 Days, &c. 

Secondly, To know what is the Number of Days from any 

given Day of any Months to the End of the Ytar. 
Suppose August 8th, then from - - 365 Day«, 

Subtraft the Number answering to Atigust 8, 2£0 

There Kmains the Number of Di^ys, Ti2, - 14^ 



Thirdly, To find the Number of Days between the girem Day 
of any Month, and the given-Day^ of any other Montlif 
in the same Year. 
For instance. To know how many Days there are between 

May the 9thy and November the 5th. 
Thus, from the Nund>er answering to Nov. 5, SO^Day** 
Subtract that answering to May 9, - • 12^ 
The Remainder is the Number of Days sought, >'> ' '■ 
via. - - . - - * 180 



Fourthly, To find the Number of Days fitjm any given Day 
of any Month in one Year, to any given TJvf of any 
Month in the next Year. « 

How many Days is it from 06lober the 12th in one Y^tf, to , 
June the 10th in the next ? " 

Thus, from the Days of a whole Year, - 365 Days, | 

Subtra£i the Number answering to Oct. 12, viz. 285 i 

m - I 

Remains the Number to the End of the Year, - 80 i 

To which add the Number to June 10, - 161 



The Sum is the Number of Days required, viz. - 241 

And thus is the Number of Days readily found for any In- 
terval of Time given, in the same Year completely ; or which 
is Part of one, and Part of another Year. 



_A. 
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EXAlVflPLES; 

-(29> What is the Intmst of ^00/ for 73 Pays, at 3} per 
Cent per Annum f 

(30) What 18 the Amount of 840/ IQr from Janu^ 1, 

1 789, to July 1 8 following, at 5 per. tent, per Annum? 

(31) What is the Interest of 500/ from December 4, 1791, 

to March 10, 1793» at 4 per Cent, per Annum t 

Case 7* When the Amoimt, Time, and Rate per Cent, are 
(iven, to find the Principal. 

I RULE. 

1. Say^ At the Amount oi 100^ at the. Rate aid Tini^ 
pen: is to 100/ : : so i^the Ani^unl g^ven : to the Prin- 
cipal required. Or, 

SL The Examples in this «nd the two following Oxiti may 
besohied by thff Rule in Sect. XV. 

EXAMPLES. 

(32)^ What Principal being put to Interest tat 9^ Years, at 

' 4<| per Cent, per Annum, will AnaoUnt to S661 lOr. I 

(3$) What Principal, being put out to Interest ibr 1\ Years* 

will amount to 6 1 4^ d/ 1 !</, at 8 per Cent, per Annum f 

. » 

I ' Com 8. When the Principal, Rate per Cent, and the 

; ARiount are givi»i, to find the Time. 

RULE. 

Say, As. the Interest of the Principal for a Year: h to 1 
Year : : ao is the- whole Interest : to the Time required; 

EXAMPliES. 

(34; In what Time will 600/ amount to ^B& 10^, at 4§ per 

Cent; per Ahnum ? 
(35; la what Tintt^ will 498/ 6;r 8^f amount to 6147 Sf U^ 
at 3 per Cent, per Annuni ? 

€at9 9. Whe^'the Principal, Amount, and Time are giveny 
toiod the Rake p^r:CenE*- 
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RULE. 

1. Say» As the Principal : is to the Interest, for the whok 
Time : : so is 100/ : to the Interest for the same Time. 

2. Divide that Interest hy the given Time^ and the Quo- 
tient will be the Rate per Cent, required. 

EXAMPLES. 

(86) At what Rate per Cent, per Annum will 600/ amount 
to 856/ 10/ in 9| Years ? 

(37) At what Rate per Cent, per Annum will 498/ 6/ &/ 

amount to 614/ 3/ 1 W in 7i Years ? 

QUESTION^ /or J5x^r«/f Ih tU tight last Cases, at 

(38) Lent at Christmas 1793^ the Sum oi 5000/at 4 J per 

Cent, after which Time I.knt seversd 3um$ at the same 
Rate, and drew upon the Borrower, as Business requir* 
ed ; vii. on Lady*day 1794-, I drew for 185 Guineas; 
on Midsummer*day following, I lent 500 Moidores^ 
and drew for 700/ and on MichaelmaaHday^ in the same 
Year, I lent 569/ 17^« I demand wh^-tCash the Bor- 
. . rower owed m^ at that Tim^ ? . . 

<39) On the first of May 1793, I lent Ralph Newlands, per 
Bill at one Day's Date, 500/, which I received back 
in the following partial Payments, viz, on the 23th of 
May 50/, on the 4th of June 56/, on the 14th of July 
44/, on the 23d ditto 50/, on the 1 8th of August 87/, 
on the 30th ditto 1 3/, pn ^h^ 21 st of September 30/, on 
the 18th of October 30/, on the 29th ditto 404 on the 
1 1th of November 50/, and on the 28th of December 
50/. Now I demand to know what Interest is due at 
5 per Cent, per Annum ? 

(40) Lent to John Jameson, per Bill dated 1 8th of Jan. 
1793, payable one Day after Date^ 878/ 19/10(4 
which I received back in the following partial Pay- 
ments, viz. on the 27th of February, 57/ 15# 7</' on 
the 18th of March 37/ 14/, on the 29th of April 34/ 
llj, on the 12th of May 136/ 15/ Id, on the 19th of 
June 67/ 1 3# 4<4 on the |5th of July i)5 Guinejis and 
6<4 on the 25th ditto 111/ IJLr 11<4 on the 3d0f Oc 
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tober 78/ 7^ 4^. on the 19th of November* 100/. on the 
23d ditto 100/. and on the 30th of December receiwd 
the Balance of the PrincipaL How much Interest 
ought I to claim at 5 per Cent ? 

(41) Lent 109 Guineas at 4 per Cent. By the 18th of An- 

gusty 1799f they were raised by the Interest to so 
many Moklofes, abating Half-a-Crown : pray on what 
Day did the Bond bear Date ? ^ > 

(42) If 100/. in 12 \ ears be allowed to gain 89/ 19/ 8r/i 

in what Time will any other Sum double itself at the 
same Rate of Interest ? 

(43) A Bond was made on the 7th of August, 1786, at 6 

per Cent, per Annum, for 1 1 14/ 1 Or. On the 11th of 
May, 1 789, 140/. was paid off, and a fresh Bond entered 
into for the Remainder at 5\ per Cent, per Annum ; 
at the Time the Interest for this last was 21/ l^y %d. 
there was paid off 87/ 11/ 9«/. The old Bond being 
then taken up, a new one was given for the Residue, 
which being paid off September 11, 1793, the Bond- 
owaer took no more than 1409/ 16/ Sd, in full Pay- 
ment : at what Rate did he take Interest per Cent, 
per Annum, upon the- last Renewal of the Bond i ; 

(44*) It is proposed by an elderly Person in Trade, desirous 
of a little Respite, to admit a sober industrious young 
Fellow in the Business ; and to encourage him, offers, 
that if his Circumstances will allow htm to advance 
100/. his Pay shdl be 40/. a Year ; if he shall be able 
to put 200/. into the Stock, he shall have 55/, a Year, 
and if 300/. he shall receive 70/. annually. In this Pro- 
posal, what was allowed for his Attendance simply? 
and what Rate per Cent, was allowed for hiv Money f 

(45) June 23d, 1745, bought 900/- of New South-Sea An- 
nuities, at 1 1 If per Cent. viz. the Day before the 
closing the Books, the Brokerage whei'eof is always 
2/ 6^£ per Cent.! on the Capital, whether you buy or 
telL The Midsummer Dividend 2 per Cent, became 
due and payable on the 10th of August following ; by 
which Time the Rebellion growing considerable m the 
Nordi, the said Annuities were down at 92} per Cent. 
In the general Alarm, 8old^<X>/. Capital at that Price; 
but continued the Remainder, till a second^ third, 
liourth, and fifth Dividend, as before, came due ; and 
on opeiui^ the Books on the XQtHi of August 1747« 
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sold out at 102^ per cent« Now» reckoning I might 
have made 5 per Cent, of my Money^ had I kept it 
out of the Stocks, how stood this Article in pokt of 
Profit and Loss ? 



XIX, COMPOUND INTEREST 

IS that which arises both from Principal and its Interest, 
put together, as the Interest becomes due, but pot paid ; the 
same Interest is allowed upon^that Interest unpaid, as wa» 
upon the Piincipal ; so it becomes a part of the principal j 
and for which Reason it is called Interest upon Interest, or 
Compound Interest. - 

It is not lawful to let out Money at Compound Interest : 
yet, in purchasing of Annuities or Pensions, and Leases in 
Reversion, it is usual to allow Compound Interest to the 
Purchaser for its Ready Money, and therefore makes it neces- 
sary that it should be understood. 

But as it may as well as other Cases of Interest^ be more 
conveniently performed by Decimals, so shall only give tlie 
Rule, and a few Examples. - 

RTTLE. 

1. Find the first Year's Interest as in Case L Add that In- 
terest to the Principal, which Sum will become the second 
Yeat's Principal, and so on for any Number of Years. 

2. Subtraft the given Principal from the last Amount, and 
the Remainder will be the Interest requiitd. 

. exampj.es. 

(1) What is the Compound Interest of 600/. forborne 5 

Years, at 5 per Cent. . per Annum ? 

(2) What is the Amount of 150A. for 5 Years, at 4 per Cent. 

per Annum, Compound Interest? 

(3) What is the Compound Interest of 440/ 16i. for 4 Years, 

, 7 Months, and 1 i) Days, at 5 per Cent, per Aaniim ? 

A^«^f.-^When the Interest tt required for MoQths and 
Days, besides Years, you must find the Intercfttior one Year 
nxo2ie than the Number of Years ^veil, and, from that Year's 
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Interest, t^e Parts for the Months and Days» which -ulcl 
to the last Year's Interest^ and the Sum w^ be the InttAot 
required. 

XX. REBATE, or DISCOUNT, 

IS the abating of so much on a Debt, to be paid before it 
becomes flue ; which Payment (Rebate being dedu^ked), if put 
oat to Interest for the same Time, and Rate per Cent, per 
Annum, would be equal to the Sum first due. 

. RULE. 

1. Find the Interest of 100/. for the Time giv^n, and Rate 
per Cent., which Interest add to lOOi* 

2. As that Sum : is to the Interest o£ lOOi or to 100 : t 
K> ib the Debt or Sum proposed : to the Rebate or present 
Worth req^utred. Or, subtraft the Rebate from the given Sum, 
and the Remainder will be the' present Worth, or Money to 
be paid down. 

EXAMPLES. 

(1) What is the Rebate of 420/. for 7 Months, 6 Days, at 5 

per Cent, per Annum f 

(2) What is the present Worth of 100/. for 1 2 Months^ at 6 

per Cent ? 
(8) What is the Rebate and present Worth of 600/10^ SJ. 

payable in lO Months, at 4 per Cent, pei* Annum ? ' 
(4) What is the Discount of 890/ 16/. being due July 27, 

179S, this being December 12, 1792, at 5 per Cent. 

Annum ? 
(5^ Sold Goods to the Vlilue of 430/ -to. be paid at two 4 

Months ; that is, Half at 4 Months, and the other 

Half at 8 Months. What mast be discounted for the 

present Payment of the whole,, Discount being at 5 

per Cent, per Annum ? 
(6) Suppose I have a Legacy of 550/. left me on the 2l8t of 
. May, 17?^, but not to be paid till Christmas Day ol« 

lowing ; what is the present Worth, Discount allowed 

at 5 per Cent, per Annum ? ^ 

(T) What is the present Worth of 3220/. payable as fol- 

lowii,t l0jD/r.at.3.MoBths»^ 60/. at 5 Months, and. the 
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Remainder at 6 Months ; Discount at ^ per Cent* per 
Annum ? . ' 

(8) Sold Goods to the Value of 4*00/. to be paid at three S 

Months, ns follows : viz. first \^ second \^ and the Rest 
the third Payment ; what is the Discount and present 
Worth of the whole at 4e\ per Cent, per Annum ? 

(9) What ready Money will discharge a I>ebt of 960/. due 

at two 5 Months, that is, f at 5 Months, and the Rest 
at 10 Months ; Discount at S per Cent, per Annum? 

(10) What Difference is there between the Interest of 500/. 

at 5 per Cent, per Annum for 12 Years, and the Dis- 
count of the same Sum, at the sam^ Rate, and for the 
same Time ? 

(11) What ready Money will discharge a Debt of 13377/ 

ISx 4id. due two Years, three Quarters, 25 Days hence; 
Discount at 4} per Cent, per Annum J 

XXI. EQtJATION OF PAYMENTS 

IS when several Debts are payable at dSfFerent Timesy 
but it is mutually agreed* between Debtor and Qrediter, 
that those several Sums be all paid at once, and at such a 
Time, as that neither Party may htt wronged ^hereby : this h 
called equating the* Tinve of Payment, Ulie common Rote 
h as follows ; 

RULE. 

I ■ 

Multiply the Sum of each particular Payment by its Tiaie* 
then add the Produ^s togetftei*, and divide the Sum by the 
whole Debt, the Quotient (by this Rule) is the equated 
Time for the Payment of the wliole. 

EXAMPLES. 

(1) B. owes C. 600A whereof 200/. is to be paid at 3 Monthst 

150/. at 4 Months, ajid the rest at 6 Months ; but they 
aftei*T?i'ards agreed the whole should be paid at once ; 
required the Time ? 

(2) A. bought of B. a Quantity of Goods which came to 

460/. to be paid in the following Manner, viz. 200/. at 
seven Months, and the Rest at five Mouths j butjafter- 



wards they agree to make one Payment of the Whole. 

I demand the equated Time ? 
fS) C« owes I), a certain Sum which is to be discharged in 

the foUowirig Manner, viz. \ at 3 Months, §^ in 4 

Months, and ^ at 9 Months, hut they afterwards a-' 

gree to have but one Payment of the Whole : the €- 

quated. Time is required* 
(4} A Debt is to be discharged thus, viz. ^'present, J at 4? 

Months, ^ at 5, Months, and the rest at 6 Months ; 

what is the cq^uated Time for the whole I 
(S) E. is indebted to F. 240/. which by Agreement is to be 

paid at 5 Months hence: but E. is willing to pay him 

40/. down, provided he will give him a longer Time 
. for the Payment of the Remainder ,*^ which is agreed 

on : the Time of Payment i^ required ? . 

XXII. vS I N G JL E F E L L O W S H I P, 

FELLOWSHIP WITHOUT TIME, 

IS when two or more Persons join their Stocks and Trade 
together. To deternvine each Person's particndar Share of 
the Gain, or Loss^ in Proportion to his Principal paid into 
the Stock, observe the fbllowi»g> 

RULE. 

As the Sum of the several Stocks : to the Gain or Loss : : 
\ 80 is each Person's Share in the Stock : to his Share of the 
Gain or Loss; 

PROOF: 

Add all the Shared together, and that Sum> if right, will 
be equal to the whole Gain or Loss. 

EXAMPLES. 

I) Two Merchants, A. and B. join in Partnership : A* lays 
in 80/. B. 60/. and they gain 28/. What is each Man's 
Share of the said Gain ? 
I (S) Three PersopBi-C. C and E. trade together, andma^ea 
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joint Stock of 824/. and ift three Years' Time they 
gained as much, and 70/. over ; C's Stock was 320/. 
D*s 340/. I demand E's Stock, and wliat each Pc?- 
son gained by trading ? 

(3) Suppose four Merchants, A. B, C. and D- join theii 

Stocks and Trade together, of which A. puts in \j B. 
J» C.-J, and D.y ; b^lt, at the Kxpiratio^ of rS Months, 
they had the Misfortune to lose 1^0/. What must 
each Person suffer of the said Loss ? 

(4) Three Merchants, D. E. and F. in Partnership togetlier, 

with one common Stock of 400/. they gained as fol- 
lows, viz. D. 30/. E. 48/. and F. 4fl/. What was each 
Man's Stock ? * 

(5^ Suppose the Money and Effefts of a Bankrupt amounted 
to 2420/ 1 7^ Qd. and he it indebted a& follows, sit. 
to A. 1000/. to B. 640/. to C. 900/- and to D. 842f 
16x. How must his Efire6b be divided amongst them? 
* that 18, What must each have ? 



^ ■ 

QUESTIONS for ExercUe at Leisure Houru 

(6) A Father, ignorant in Numbers, ordered 500A to be di^ 

vided amoagst his five. Sons, thus. Giv6 A. said he, 
I, B. i, C. f, D. ^ and E. \. Pait tlm equitably 
amongst them according to the Father's Intentions. 

(7) Three Persons purchase together a West-India Sloop, 

towards which A. advanced |, B. 4» ^^ C. 140^» 
Ho* much paid A., and B, and what Part of the 
Vessel had C ? 

(8) A. and B. clear by an Adventure at Sea 50 Guineas, 

with which they agrfee to buy a Horse »nd Chaise j 
whereof they wei« to have the Use in Proportion t« 
the Sums adventured, which was found to be A^ 10 ; 
B. 7 : they cleared 45 per Cent. What money thea 
did each send abroad ? 

(9) A. and B. join their Stocks, and vest them in Brandies. 

A's Stock was 19/ 19f 8^. more than that of B. Now, 
by selling out their Commodity at 55f. per Anker, 
A. cleared 74/ 11/- and B. just 50 Guineas!. The 
Quantity of Brandy dealt for is required, and the Gain 
upon the Anker ? 
(10) In an Article of Trade A. gains 14/ 6 J. and his Ad- 
venture wa« 35/.-mo!re than B's^ whose Share of the 
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Profit is but 8/ 6d. Whkt are the Particulars of their 
Stock? 
^11) llirce PersonSj A B and C entered into joint Trade ; 
to which A ccatiilwitcd 210/, B 312/. They cleared 
140/ whereof 37/ lOf belong* of Right to CS That 
Person^s Stock and the several G'^ns of the other 
two are required. 
(1^) A and B venturing equal Sums of Money, cfear by joint 
* Trade 154/. By Agreement A was to have 8 per 
Cent, because he spent Time in Execution of the Pro* 
ject, and B was only to hate 5. The Question* is, 
what was allotted A for his Trouble ? 

(13) A B and C are* tliree Horses bdoiiging to different 

Men, and ^te employed as a Team to ditiw a Load of 
M'lieat fr0m Hertford for 50^. A and B are deemed 
to d6 J of the Work, A and C |, ahd B and C.y^ 
of it : th^ are to be paid proportionably, and do you 
know haw to divide it as it should be ? 

[14) Bought IpO Quartei-s of Malt, Meal, and Oatmeal to- 

gether, for 142/. For every 5 Bushels of Malt I had 
S pf'Meai; for every 8 of Medi 1 had 7 of Oatmeal. 
Pmy what did these cost me severally a Bushel, the 
Malt being half ar dear again as the Meal, and the 
Meal being doubk the Price of the Oatmeal ? 
{jLo) In raising a joint Stock of 400/ A advanced ,\, B -{4 
of -}, C -y morel the DifFereece between A's Ad ven- 
ture and B's ; and D the Rest of the Money ; what 
4id every one si^scribe ? 

XXIIi. DOUBLE FELLOWSHIP, 

'OR, 

FELLOWSHIP wiTrt TIME, 

IS whsn each Person's Stock <*ontinties unequal Time iA 
Company, so that a Consideration must be made of the Time, 
.^ vdilaa ^flthe Stock* , 

' ■ RULE. 

Multiply each Person^ft Stock by the Time it has continued 
in Tradfe, and proceed with the Products^ as with the Farti- 
'cute Stoeka iu Single FeBovvship. 
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PROOF. 

As in Sirtgle Fellowship. ^ , . 

EXAMPLES, 

(1) Three Merchants, A B and C enter into Partneniiip^. 

thqs : A puts into, the StocJk 240/ for 4 Months, i 
1 20/ for 6 Months, and C tiOO/ for 6 Months } with 
this joiiit Stock they tra^, ^iid gain 260/. It is re- 
quired to find each Perstni's Shai*e of the Gain, pro-- 
portiotxable to liis Sto^lc and Time of employing it; ^ 

( 2) A Ship's Company take a Prize, Value 4000/.^ which 

they agree to divide amongst the.ni, iiccording to th«r 
Pay and Time they have l^een oo board; now the 
Ofncers and Midshipmcii have been on boaf d 4 Months^ 
and the Sailors \^ ; tlie Officers have ^0* a Month ; the 
Midshipmen 40x, and the Sailors 28/. Moreover, there 
* are 4 Officers, 8 Midshipmen* a^d 120 Sailoi'a. I de- 

mand to kn©w what each Per^on-'s Share is of the said 
Prize ? , 

(3) A B and C rent a Piece of. i-aod, for which they pay 

40/ per Annum ; A puts in 60 Oxen for 4 Months, B 
40 Oxen for 5 Montlis, and C 80 Oxen for the Re*- 
mairidcr of the Year ; what rouSt each Person pay of 
the 8aid Rent ? 

(4) Three Merchants, A B and C, in Partnership together 

for a Year, put into one common Stock as follows, viz. . 
A puts in 400/, and at 6 Mouths' End withdraws 200/.. 
B ptits ift $60/, aniat T Months* End 100/ more ; but 
at the End of 9 Months he takes out 120/. C puts in 
190/, and at 8 Months'End 1 10/ more ; but at the End 
of 10 Months. he t^es out. lOO/. They gain 460/. 
What is each Man*s Share ? 

QUESTIONS fit Esterase at Leisure Hows, 

(5) A and B in Partnei-ship equally* divide the Gain'r 'A*S 

Money, which wa« 84/ 12j 6flf, lay for 19 Months, 
a,nd B's for no more than 7 : the Adventure of the 
latter is sought I - -.- 

(6) A for 9 Months' Adventure received 20/. . B for one pi 

7 Months received 25 G(iinea«> and C for lying out 
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of his Contributions 5 Months had a Title to 32/* 
The Total of their Adventuresy multiplied into their 
respectiye Times, was 640/. What then were the 
I^icuIasiB? 
(?) A clears 13/ in 6 Months, B 18/ in 5 Months, and C 
23/ in 9 Months, with a Stock of 72/ lOs. What 
dien did the general Stock amount to ? . 
(S) X Y and Z in Company, make one common Stock of 
4*262/. X's Money was in i Months, Y's 6 Mbnths, 
and Z*8 9 Months ; they gained 420/, which was to 
be divided in the following Manner, viz! 4 of X's 
Gain to be equal to \ af Y's, and \ of Y's Gain to 
; be equsd to ^ of Z's. Quere, what each Person gained 

1 and put in ? 

I (9) A B and C in Company : A put in his Share of the 

! Stock for 5 Months, ^nd laitd Claim to y- of the Profits ; 

B pot in his for 8 Months ; C advanced 400/ for 7 

Months, and required on the Balance $ of the Gain 9 

the Stock of the other two Adventurers is sought I 

(10) A and B paid equally for a Horse, Feb. 7> 1793 ; A on 

the 10th took him a Journey to ^he West, and re-> 

turned on the XOth of June following : B on the 2d 

of August took him into Scotland, and staid till Nov. 

13, and thus concluded his Service for this Year. 

I From Jan. 17th following, A used him ten Days ; 

I and) in six Weeks after his Return, employed him till 

\ April 30th. B then rode him from May-day to 

! Midsumnier : A had him from the 14th of July to 

I 14 Days after St. James's Tide j B, on Sept. SOth, 

f took him into Norfolk, and came back Oct. 19th : he 

I then was sold for 7/ 10, and they wo^ild have the Mo- 

I ' ney part^ equally between them, viz. in proportipa 

\ to the Use each made of their Sjtee<l«. 

XXIV. BARTER 

t 

; 18 the changing of one Commodity for another, and in^ 

' fomis us how to proportion the Value of any Goods, so that 

neitlier Party may sustain Loss. And if the- Commodities 

txchanged are not of eq^ual Value^ the J>efect i|L supplied 

wkh Money. 
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RULE. 

1. Find the Value of that Commodity , whose Quantity is 
given : then find what Quantity of the other, at the givefr 
Rate> yon can have for the aforesaid Valu^e ; which Quantity 
wiU be the Answer 

2. When one ha* Goods at a certain Price ready Money, 
but iiT Barterage advances it to something more, say, As the 
ready money PHce of the one : is to its Bartering Price : : so 
is the ready Money Price of the other to its Barterii?g Price : 
then the Quantity of the latter Commodity may be found, 
either from the ready Money or Bartering Price. 

EXAMPLES. 

(1) How mjich' Sugar at 17 lOs per cwt. mu&t be given ia 
Barter for 4t cwt. of Tea, -dX \^ per Pound \ 

(2)' How pany Yardfrof Cloth, at 18f per IT^d, must I 
giT^ for 4)5 Yard* of ShallooBt at 16yr per Yard ? 

(d) A siad B barter : A hath SO cwt. of Pruties, at 6i p^ 
lb. ready Money, bat in Barter will have 7t«^per lb. 
B hath Hops worth Sdr per cwt. ready Money. What 
ought B to rate his. Hops in Barter, and what Quan- 
tity must be given for the SO c^. of Prmnes ? 

(4) A hath Tea at & 6d per B>. ready Money, but in Barter 
will have lOr per fe, B hath Tobacco worth 18^ per 
lb. ready Money. HowmEust Brate hia Tobacco per 
lb. that his Profit may be equivalent with A's ? 

QUESTIONS y^r Exercise at Leisure Hours. 

.(5) A has Currants worth Wp^rlb. but in Truck charge* 
6//, and also requires one Half of that in ready Money ; 
B. has Candles worth "6x 8^ the Dozen, and he in Bar- 
ter, honest Man, charges but 7j. Should these Per- 
sons deal together for the Value of 20/, how much 
will iV have got of B. ? 

(6) A lets B.have a Hogshead of Sugar, Weight 18 cwt. 
worth Slxi for Vis per cwt. oncnthird of which he is to 
pay in Cash ; B hath Paper worth 14tf the Ream, 
which it is agreed shall bear no more than 15^ 6 J. At 
• that Rate, and Truck for the rest, how stood the 
Account \ 
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(7) A has Kerseys at 4*/ 5« a Piece» ready Money ; in Bar- 
ter they are charged hy him at 5/ 6s each^ and ^ 
of that required down : B haa Flax at Sd per lb* 
How ought he to rate it in Truck, not to be hurt by 
the Extortion of A 2 

(8) A has 50 Broad Cloths^ at. 11/ lOx a Piece, but in 
Change required 13/, taking Wool at 2/ Gd per Stone* 
of B in return, that was really, worth but 4^ 2d ^ 
Tod. The Question is, how many Sacks of Wool 
will pay for the Cloth, and which of the Dealers has 
the better in the Bargain I 

f9) A with an Intention to clear 30 Guineas on a Bargain 
with B, rates Hops at 16^ per lb. that stood him in 
10</. B apprised of that, set down Malt which cost 
20s a Quarter at an adequate Pri^e. How much 
Malt did they contra^ for ? 

(10) A in order to put off j» B 720 EUs. of, damaged Hol- 

land, worth 5s an Ell, at. 6/ 8^, proposes, in case he 
has half the Value in Money, to give B thereon a 
Discount of 10 per Ceat. The rest A is to take out 
in SafFrpn, which B apprised of the whole Manage- 
. ment, rates ip Justice at .30/ the Pound* Pray what 
was it really worth in ready Money, and what Quan- 
tity of Saf&t)n was he to -deliver on the Change ? 

(11) A luis 100 Reams of Paper, at 8/ ready Money, which 

in Barter he sets down at lOs, B -sensible of this, has 
Pamphlets at €</ a Piece ready Money,, which he ade- 
quately charge^ and insists, besides, en J of the PHce 
of those he parts with in Specie : what Number of the 
Books is he to deliver in lieu of A's Paper ? What 
Ca^h will make good the Diffei-ence I and how much 
is B the Gainer by this AlFair ? . 

(12) A and B barter ; A has 140 lb. 1 1 o2« of Plate> at 
' ' ftr W the Ounce, which in Truck he lites at 7/ 2d 

an Ounce, and allows a Discount on his Part, to have 
y of that in ready S|K:cie ; B has Tea worth df 6d 
the lb. which be rates at 1 Ix 2d, When they comt 
to strike the Balance, A received but 7 cwt, 2 qrs. 
18 lb. of Tea. Pray what Discount did A allow B, 
which of them had the Advantage, and how much, in 
an Article of Trade thus circumstanced ? 

(13) A and B truck ; A has 14 cwi. 2 qrs. 25 lb. of Fam- 

ham Hops, at 2/ 19^ per ewt. but in Barter insists on 
3 Guineas ; B has Wine worth 6i# per GoUoo, which 
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* 

he iwes in Proportion to A^ Demand ; on the Ba* 
lance, A received but a Hogshead and a Half of 
Wine* Fray what had he in ready Money ? 

XXV. LOSS and GAIN 

IS a Role by which we discover the Gain or Loss by any 
Parcel of Goods, and so instructs ns how to raise or fall the 
Price of any Commodity in such Proportions^ that neither 
our Gain may be so exoibitant as to injure our Customers, nor 
our Loss so great as to impotedsh ourselves ; which is gene- 
rally at so much per Cent. 

In this Rule there are a great Variety of Examples, all of 
which may be easily solved (witli a little Connderation) by 
the following Proportion : • 

pasi 1. When the Quantity lost and gained of the Whole 
is given to find the Value of any rart thereof* 

RULE. 

Say, As the whole Quantity of Goods : is to the Sum of 
the whole Cost and proposed Gain ; : so is any Part of said 
Goods : to the Price they. must be sold for« 

C^fe 2. When the proposed Gain or Loss is at so much 
per Cent, make 100/ with the Gain or Loss add^ to it, your 
second Term* 

EXAMPLES. 

( 1 ) Bought 240 Yards of Cloth, at 14s 6d per Yard, and 

sold it again at 16^ per Yard. What did I gain by 

the Whole > 
(2; Suppose I give 46/ for cwt, 2 qr*. 18 lb. of Sttgar, at 

what Rate must I sell it per lb. to gain 12 Guineas 
. by the Whole > 
(S) If I buy Tea at 8# 6J per lb. and sell it again for IQf 6^. 

what is the Gain per Cent ? 

The five following Examples, in the Authors mention^, are 
wrong answered) which is the Reason of .my inserting 
them here :~the Error consists in stating the Question, 
by making the Gain or Loss ^ 100/ the second Term, 
bistead of its Amoimtw 
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(4) If bywllinff Cloth at 5s. per EH, I ^in Si. per Cent. 

what »hafl I gain per Cent, if I »eU the ^^U at 6s Sd ? 
{Websten 2d Ed. p. S2.) 

(5) At 5/. per Dozen, I gain 7/ 10/. per Cent, how much 

shall I gain per Cent, if I sell the Dozen at 5x 9c/ ? 
{Stonebouse, 2d Ed. p. lOS*) 

(6) A Manchester Tradesman going to a Fair, sold Fustians 

for 11/ 6^/. the End, wherein was gained 15/. pear 
Cent, but, seeing no other Tradesman had so good, 
raised them at the latter End of the Fair to 12/. the 
End. I demand what he gained per Cent, by this 
I last Sale? (A/7/, p. 289.) 

(7) Suppose I sell 500 Deals at ISd. per Piece, and 9/* per 
; Cent. Loss, what do I lose by the whole Quantity ? 
\ (Diltuorth, 2d Ed. p. 73.) 

(8) Suppose I sell 1 cwt. of Hops f6r 6/ 6s. and gain 25/. 
f per CeDt. what would have been the Gaia per Cent. 
I if I had sold them for 8/. per Cent ? {Wcdkingbamy 

SdEd. p. 7a) ' ' 

' (9) If by 8«41ing Hops at 3/ lOr. per cwt. the Planter clears 
' 30 per Cent, what was his gain per Cent, when the 

I . same Goods sold for 4)/. and a Crown ? 

(10) Sold a repeating Watch for 50 Guineas, and by so doing 
I lost 17 per Cent, whereas I ought in dealing to have 

\ cleared 20 per Cent. Then how much was it sold 

\ under the just Value I 
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(11) If by sending Pewter to Turkey, and parting with it at 

35j^ per lb. the Merchant clears Cent, per Cent, what 
does he clear in Holland, where he disposes of the 
cwt. for 8/? 

(12) Bought Hose in London, at 4/ ^d% the Pair, and. sold 

them afterwards in Dublin at 6/. tl^ Pair: now, 
taking the Charges at an Average to be 2J. the Pair, 
and considenng that I must lose 1 2 per Cent, by re- 
mitting my Money home again, what do I gain per 
- CentI by this Article of Trade ? 

(13) If my Fador at Leghorn returns me 800 Barrels of 

Anchoives, each weighing 14lb. net, worth \2\ds per 
lb. in lieu of 7490 lb. of Virginia Tobacco, and if I 
find that I have gained aftet the Rate of 17 lb per 
Cent, by the said Consignment 5 pray, how was my 

L 
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said Tobacco invoiced per lb. te the Tailor, that is, 
what was the Prime Co«t ? 

(I*) Bought Com£t« to the Value of 41/ 3* V. for & L^. 
per^lb. It happened that so many o£ them were da- 
maged in Can4agey that by seiHcg what remained 
good at 4fs Qd, per lb* my Returns were no more thtn 
34/ 2s 6J. Praj how much of these Goods were 
spoiled, and what did this Part stand n^ in ? 

(15} A Stationer sold Quills at 1 Is* per Thousandy by which 
he cjeared f of the Money ; but they growing scarce, 
raised them to 13j Gr/, per Thousand. What might he 
clear per Cent, by the latter Price ? 

(1^ A. had 15 Pipes of Malaga Wine, whicli he parted with 
to B. at i'j per Cent. Profit, who sold xh^m to C. for 
S8/ 1 Is. 6d» Advantage ; C. made thetn over to D. 
for 500/ I6s SJ. and cleared thereby 64 per Cent. 
What did this Wine cost A. per GaUon ? 

(17) Laid out in a Lot of Muslin 480/ 1^. upon Examina- 
ation of which twQ Parts in Beven proved daniaged : so 
that I could niake but 5j 6d. a Yard of the same ; and 
by so doing* find I lost 48/ ISs, by it; At what 
Rate per £11 am I to pait with the undamaged Mus* 
lin, to makcAip my said Lossf 

r ' 

• ^ XXVL ALLIGATION MEDIAL 

IS when the Price and Quantity of several Commodities are 
given to be mixed, to find the mean Price of that Mixturer 

RULE. 

As the whole Composition : is to its total Value : : so is 
any Part thereof : to its mean Price. 

-^ PROOF. 

Find the Value of the whole Mixture at the mean Rate ; 
and if it agrees with the total Value of the several Quantities 
at their respedlive Prices, the Work is right. 

EXAMPLES. 

(1) A Wine Merchant mingles 14 Gallons of Mountain 
\Vine at 8j. per Gallon, with 12 Gallons at 6s per Gal- 
lon, 10 Gallons ol Sli^ry at 7/. per Gallon, 20 Gal- 
lons of White Wine at 4/. per Gallon, and 8 Gallons 
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of Canary at 9j. per Gallon. How may he sell this 
Mixture per GaUon ? 
(2) With 13 Gallons of Canary, at 6/ 8^. a Gallon, I mingle 
20 Gallons of White Wine, at 5i«* a' Gallon ; a .d to 
tb^e add 10 Gallons of Cider, at ^s, a Gallon. At 
what Rat^ must I sell a Quart of tbis Mixture, so as 
to clear 10 per Cent ? 



XXyiL ALLIGATION ALTERNATE 

IS when the Rates of several Commodities are given, to find 
such Quantities of them as^ being mixed together, shall bear 
a Price propounded. 

RULE. 

I. The Ratei (if not already) must all be reduced to one 
Denomination. 

S. Set down the Rates of PiTces, in a Column under one 
uiothery and the mixed or mean Rate on the left Hand of 
tliese. 

3. Conned^ or link t€>gether the several Rates, so that every 
one lees than the mean be linked with some on^ greater, or- 
with as many as you j^ease that are greater, and every great 
with one less, or with as many less as you please. ♦ 

4. Take the Difference between each Price and the mean 
RatCy and set them alternately ; and if oiily one Difference 
stand against any Rate, it will be the Quantity belonging to 
that said Rate ; but if there are several, then their Sum will 
be the Quantity ; whi<*h Quantities are the Answer for that 
Rate against which they stand. 

EXAMPLES. 

(S) To mix Gold of 18 Carats fine with that of 23 Carats 
fine, of 19, and of 1 6 Carats fine, so that the Compo- 
sition may be 20 Carats fine ; what Quantity of each 
must be taken ? ^ 

(4) A Grocer would nux a Quantity of Sugar at \0d. per lb. 
with other Sugars at l\d, 5d. and \'\d, p^r lb. iiitei'ding 
to make up a Commodity worth 6//. per lb. In what 
Proportion b he to take of those Sugars ? 
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XXVm. ALLIGATION PARTIAL 

IS when the Pnce of each Simple is given also the Quantity 
of one of thein» and the mean Rate, to find the several Quao- 
titles of the rest io Proportion to that given* 

RULE. 

1. Take the Difference between each Price and the mean 
Rate as in the last Rule. 

2. As the Difference of that Simple^ whose Quantity it 
given : is to the known Quantity : : so is any other Differ- 
ence : to the Quantity of its opposite Name. 

EXAMPLES. 

(5) How much Tea at 6/ 6 J* Is 6d, and 9s. per lb. must be 

taken to be mixed with 36 lb. at l£r. per lb. that the 
Mixture may be worth 8j. per lb ? 

(6) A Tobacconist has by him 120 lb. of find Oronoko 

Tobaccoi worth £f dd. a Pound ; to this he would 
mix York River ditto at 20J. and other inferior To- 
baccos at 1&/. and 15^ a Pounds as will make up a 
Mixture anwserable to 2x. a Pound. What will this 
Parcel weigh ? 

XXIX. ALLIGATION TOTAL 

IS when the Prrge of each Simple is given, as also the meaa 
Rate, and what Quantity of the Compound* to find how much 
of each Sort will make that^ Quantity. 

RULE. 

1. Take the Difference bet^reen each Price and the mean 
Rate, as before. 

2. Say, As the Sum of these Differences : is to the whole 
Quantity of the Mixture : ; so is each particular Difference : to 
is particular Quantity. ^ 

EXAMPLES. 

(7) How much Gold of 16, of 18, and 23 Carats fine, must 

be mixed together, to form a Composition of 60o&i 
of 20 Carats fine ? 
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(8) A Druggirt Has by him 4* Sort? of Greear Tea, viz. of 
5x 6j 8/. and ^^ per lb ; orat of these he is. inclined to 
mix up a Cam8ter> containing net, a Hondred and a 
Half, so as to make the Commodity' worth 7j« the 
Pound. In what Proportion must those Teas be 
taken ? 



XXX. EXCHANGE 

» 

IS the receiving in oorte Country for the Value paid in another. 

The pa^ of Exchsmge is always fixed and certain, it being 
at the intrinsic Value of any foreign Money compared witji 
Sterling ; but the Course of Exchange between any two 
Countries rises and falls upcm various Occasions. 

But aa it would be b9th needless and, endless to write of 
every Kind of Exchange, so I shall only give a few Examples 
of the Exchange of England with some of the chief Countries 
of Europe. 

Exchange ia either performed by Sed.. XII. or XV. and 
tometines most expeditious by the latter.. 

lat. With FRANCE. 

They keep their Accounts at Paris, Lyons, and Rouen, in 
Livres, Sols, and Deniers, and exchange by the Crown of 
three Livres Tournois, or 60 Sols French^ and give Pence 
Sterhng, more or less, for this Exchange Crown, which i& 
equal to 4^ 6^. at Par- 
is^ Deniers | f Sol. 
20 Sols > mak)^ one < Livre.^ 
S Livres^ J (, Crown. 

€k(ut L To change French Money into Sterling. 

RULE. 

As 1 Crown ; is to Ae given Rate : : j» is the given French 
Sam : to the Sterling required ; or by the Rules given in 
Pradice* 

L2 



U4 
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Case 2. To change Sterling Money into French* 

RULE. 

As the Rate of Exchange : is to 1 Cp9wn : : ao is the 
Sterling Sum ; to the French required. 

I^ote, — nie same Rule must be observed with most of the 
following Countries, 

EXAMPLES. 

(1) What Sterling Money must be paid in London, to re- 

ceive in Paris 500 Crowns; Exchange at 56d* per 
« ' Crown ? 

(2) How many Crowms must be paid at Paris, to receive ifi 

London 1 16/'13x W. the Exchange at 56d. per Crown? 

(3) Change 640 Crowns, 12 Sols, -8 Deniers, at Si^d. per 

Crown, into Sterling. . 
(4-} Change 145/ 7^ 7i^. Sterling, bto French Crowns, 
Exchange at 54?!^. per Crown. 



2d. With SPAIN. 



They keep their Accounts at Madrid, Cadiz, and Seville, 
ia Dollars, Rials, and Maravedies, and exchange by the Piece 
of Eight, which is equal to 4j 6^^ at Par, 
4 Maravedies Vellon, or 7 






<i 



Quaita. 
Rial VeUon. 
Rial of Plate. 



^ Piece of Eight or Dollar. 



S| Maravedies Plate' 

B^^imrt^B, or 
34 Maravedies Vellon 
16 Quartas, or 
34 Maravedies Plate 

8 Rials of Plate ^ ^ 

N. B. A Rial Vellon is ^ of a Rial of Pkte, and VrV ^^ » 

Piastre. 

EXAMPLES. 

(5) Change S56I 6s Bd, into 'Spanish Money, Exchange at 

56d, per Piece of Eight. 

(6) If I pay in Sevine 1426 Pieces of Eight, 4 Rials,- 26 Ma- 

ravedies, what may I draw my BiH for on I^odonr 
Exchange at 54J^. per Piece of Eight ? 
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3d. With ITALY. 

In Italy they keep their Accounts, at Genoa and Leghorn, 
in Livres, Sols, and Denicrs, and exchange by the Piece of 
Eight or Dollar, which is equal to 4s Sd at Par. 

IS Deniers T TSol. 

20 Sols / t J Livre. 

At Florence the Exchange is by Ducatoons, and at Venice by- 
Ducats, divided as follows, viz. 
6 Solidi 1 . t f Gross. 

24* Grosses J (^ Ducat. 

EXAMPLES. 

(7) Genoa is indebted to London 640 Dollars. For how 

much Sterling may London di-aw on Genoa, the Ex- 
change at 5^d per Dollar ? 

(8) If a Merchant remits 1S8/ iSs 4^^ Sterling to Leghorn, 

how many Dollars will he receive there, the Exchange 

at 52^/ per Dollar ? 
Ndie, — In St. George's Bank, at Genoa, Accounts are kept 

in Piastres or Pezzoes, which are divided into Solidi 

and Denari^ as the Pound Sterling.- 
But some Merchants ke^p their Accounts in Lires, or Liras, 

Solidi, and Denari, divided as before. This Money 

is only one fifth in Value of the Bank Money. 

(9) Change 8644 Pez. into Sterling Money, Exchange at 

^*7id per Pezzo. 
^10; London is indebted to Genoa 1710/ I 6j 4^. For how* 
many Pezzoes may Genoa draw on London, the Ex- 
change at 47ifi^ per Pez. ? 

4th. With PORTUGAL. 

They keep their Accounts in Lisbon, Oporto, &c. in Reas, 
and Exchange on the Milrea ; and London gives from 5/ to 
5iSd ior th£ same. 

400 Reasl , f Crusadoc. 

loop Reas i"^"'''"U Milrea. 
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EXAMPLES. 

(11) A Merchant at Lisbon being desiix^us to remit to his 

Correspondent at London 4760 Milreas^ Exchange at 
64v/ per Milrea, how much Sterling must be paid in 
Loqdon ? 

(12) How many Mihieas will 1566/6/ SJ amount to. Ex- 

change at 6W per Milrea ? 

5th. With HOLLAND, FLANDERS, and 

GERMANY. 

In these Places, their Accounts are kept sometimes, in 
Pounds, Shillings, and Pence, as in England, an<^ sometimes 
in Guilders, Stivers, and Pennings. The Money of Hol- 
land and Flanders is distinguished by the N&me of Flemish, 
and the Exchange is made with London, from 30 to 3S Shil^ 
lings Flemish, per Pound Sterling. 



8 Pennings 
2 Groats, or 1 
16 Pennings J 



Groat. 

Stiver, or Two^pence. 



6 Stivers l i, J Schilling. 

20 Stivers f "^^^ "^"^ ^ Florin, or Guildo-. 

Rix Dollar. 



2t Florins 
6 Florins 
5 Guilders 



Pound Flemish. 
j^ Ducat. 



To change Flemish Money into Sterling ; and, on the con- 
trary. Sterling into Flemish, is the sam« with that of France ; 
only what was French there wiH be Flemish here. 

To reduce Flemish Pounds^ Shillings^ and Pence,, into 

Guilders. 

RULE. 

, Reduce them into Pence Flemish, then dfvide by 40 (be- 
cause 40^/ is equal to one Guilder) and the Quotient will be 
Guilders ; and the Remainder (if any) divide by 2 (be- 
muse 2d is equal to one Stiver; and the Quotient will be 
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EXAMPLES. 

(13) A Merchant in Rotterdam remits 564/ lOr 6^/ Fie- ^ 

misliy to Be paid in London. Yiovf much Sterling 
Money must'he dravr for. Exchange at 3^ 4«/ per j^ 
Sterling ? • 

(14) Suppose a Merchant delivered in Landon 328/ 16jr \\\d» 

' to receive the Value at Amsterdam in Flemish Mo- 
ney 5 how many Pounds must he receive there, the 
Exchange at 34f 4^ Flemish per £ Sterling ? 

(15) What may I draw my BiH for on London, if I pay in 

Antwerp 4200 Guilders, 12 Stivers, 8 Pennings, Ex- 
change at 33j Sd Flemish per £ Sterling ? , 

(16) I£ I pay in London 421/ 2s 3^* how many Guilders 

may ! draw my Bill for at Antwerp, Eicchange at 
38/ Sd Flem. per £ Sterling I 

(17) Exchange 242/ 13/ M Flemish into Guilders, Sti- 

-vers, &c. 

6th. To change CURRENT MONEY into BANCO. 

RULE. 

As 100 wkh the Agio added to it : is to 100 Banco : : 
10 it any given Sum Current : to the Banco required. ^ 

EXAMPLES. 

(18) Change 495 Guilders, 18 Stivers Current, into Banc« 

Horins, Agio 5 per Cent. 

2. To change Banco into Current Money. 

RULE. 

As 100 Guineas Banco : is to 100 with the Agio added to 
it :: 80 is the Banco given : to the Current required. 

EXAMPLE. 

(19) Change 470 Guilders, 8 Stivers Banco, into Current 
Agio at 5{ per Cent. 
Note,— Vh!^ Baok Money is worth more than the Current : 
their Difference is called Agio, and is from three to six 
per Cent, in favour of the Bank. 
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7th. With VENICE. 

Money of Exchange here is always understood to be that 
of Ducats ia Bank, which is imaginary, 100 whereof make 
120 Ducats Current Money ; so that the D^erence betwixt 
Bank and Current Money is an Agio of 20 per Cent, though 
the Brokers have invented another Agio to be added, which is 
more or less, according to Bargain. 

The Course of Exchange ota Ducat of the Bank of Venice 
is from ^5d to 50d Sterling. 

EXAMPLES. 

(20) Venice draws on Loadon for 420 Ducats, 10 Sols, 
8 Den. Banco, Exchange at 47|- pen Ducat. How 
much Sterling will pay the Draught I 

8th. With POLAND and PRUSSIA. 

Dantzic and Konigsberg exchange with London by Way 
of Amsterdam and Hamburg ; 270 Polish Grosb beingcs 1/ 
Gross Banco ia Holland ; 110 Polish Grosk bcingasl Rix- 
Dollar, Banco of Hamburg. 



18 Phenningen 

3 Grosh 

2 Ditkins 

3 Sixters 



c 
o 



'^^ Grosh 



/ 1 

4 Arch de Halbers 

3 Florins or Guilders 

4 Guilders 






Grosh. 

Ditkin. 

Sixter. 
' Tymph. 

Arch de Halber. 

Florin or Guilder. 
, Current! j3^y 
L Specie J 



EXAMPLES. 

(21) Change 4684 Florins into Sterling Money, 270Groshi 

Poli, per Pound Flemish, and 34/ 4^ Flemish per £ 
Sterling. 

(22) Change 390/ Sterling into Florins, the Exchange being 

33* ^d Flemish per £ Sterling, and 270 Groshi 
Poll per £ Flemish, 
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9th. Wttb RUSSIA, 



3 Copecs 

10 Copecs 

25 Copecs I , I Polpoliton. 

^ r» t I-.- ? make one > v» if- 



rAitine. 
I Grievener, 



2 Polpolitions 
2 Poltliis 
2 Rubles 



Poltin. 

Ruble. 

^ Ducat. 



The Russian Rubles are converted into Florins^ Current 
Money of Amsterdam, and the Current into Bank Money, 
aeconling to the Agio of three or five per Cent, ^nd Bank 
Money into Sterling, according to the Course of Exchange 
^tween England and Amsterdam. 

EXAMPLE. 

'{23) In 6420 Rubles, 42 Copecs, Exchange 122 Copecs per 
Rrx-Dollar CuiTent, Agio S per Cent- and 34/ 6^ 

j Flemish, per j^ Sterliag, how much Sterling Money ? 

I 

I 10th. With IRELAND. 

In Ireland they keep their Accounts in £. x. and d. Irish, 
divided as in England ; but having no Coins of their own, 
they are supplied by the different Countries with which they 
ijhaffic. 

The Par of Exchange between England and 'Ireland is 100/ 
Sterling for lOSl ds Hd Irish, or Is English = 1S</. 

The Course of Exchai»ge is from 5 to 12 per Cent, accord- 
ing to the Balance of Trade. 
I . 

EXAMPLES, 

(24?) Dublin draws upon London for 740/ 14/ 6^/ Irish, 
Exch^inge at 12 per Cent. How much Sterling must 
London pay Dublin to discharge this BiU ? 

(25; Loudon remitnto Ireland 651/ 14/ 11 -J// Sterling. How 
much Irish must London be cred^ted« Exchange at 
12 pec Ceiit. ? 

Ihb. With vMERICA and the WEST INDIES. ' 

In Exchange ^ith our Colonies in Xmerica and the "W est 
Indies, Accounts are kept, and the Money divided, as in 
England : their Money is called Currency. 
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The Scarcity of Cash obliged them to substitute a Paper. 
Currency for canying on their Trade ; which,.. being subject 
to Casualties, suffers a very great Discount for Sterling, ia 
the Purchase of Bills of Exchange. 

EXAMPLES. 

(26j Philadelphia is indebted to London H?^/ I6s Cur- 
rency. What Sterling may London reckon to be re* 
mitted, when the Exchange i$ 64 per Cent. ? 

(27) London receives a Bill of Exchange from Philadel- 

phia for 943/ 17/ 5^d Sterling, For how much 
Currency was London indebted. Exchange being at 
64 per Cent. ? 

(28) London consigns to Jamaica Goods, per Invoice, 

amounting to 640/ 16j 9^, which are sold for 9S7/ 12r 
Currency. What Sterling ought the Factor to remit, 
deductmg 5 per Cent, for Commission and Charges, 
and what does London gain per Cent, upon tlie Ad- 
venture, supposing the Exchange at 30 per Cent. ? 

(29) Jamaica is indebted to London 1470/ 1% S4 Ster- 

ling. With how much Currency will London be 
credited at Jamaica^ when the Exchange is 136§ per 
Cent, ? 



j§ fentf Examples for ^Ktrche, 

(30) Amstei'dam changes on London at 34j 4 J per jT Ster- 

ling, and on Lisbon at 52J Flemish, for 400 Reaa* 
How then ought the Exchange to go betweea London 
and Lisbon ? 

(31) A at Paris ^raws on B of London 120Q Crowns, at 

55d Sterling per Crown ; for the Value whereof, B 
draws agai^i on A 56d Sterling per- Crown, besides 
Commission ^ per Cent. Did A get. or lose by this 
Transaction, and what ? 
(S^) V of Amsterdam draws on X of Hamburgh, at S*7d 
Flem. per Dollar, of 32 Sols Lubeck ; and on Y of 
Nuremberg, at 70^^ Flemish per Florin, of 65 Cruitzera 
Current, If V has Orders to draw on X in order to 
remit to Y at ttie sidd Prices, how would run the 
change between Hamburg and Nuremberg ? 
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(S3) M of Amsterdam orders N of London to remit O of 

Paris at 54«/ Sterling per Crown, and to draw on t| 
P of Antwerp for tl^e Value, at SSJ/ Flem. per £ \ 
SterUng ; but as soon as N received the Commissioiiy \ 
the Exchange was on Paris at 54^</per Crown. Pray - \ 
at what Rate of Exchange ought N to draw on P to \ 
execute iiis Orders, and be no Loser ? . . \ 

(34) Loii4on chamges Mrith Amsterdam on Par at 83/ Ard 
Flem* per ^ Amsterdam changes on Middleburg, at 
2 per Ceat, How stands the Exchange between Lon- 
don and Middkburg ? « 

(3^) Q of Rotterdam remits to R of Paris 2000 Crowns* 
at 9\d Flem. ^^ Crown, and double Usance, or two 
Months, and pays -^ per Cent* Brokerage, with Orders 
to remit him again the Value at 93J per Crown, al« 
lowing at the same Time ^ per Cent, for Provision. 
What is gained per Cent, per Annum, by a Remit- ^ 
tance thus managed ? 

(36) A of Amsterdam owes B of Pari? 2000 Florins of 
Current Specie, which he is to remit him, by Order, 
the Exchange at 90J</ Flemish per Crown, of ^0 Sok , 
Tournois, the Agio of the Bank being four per Cent, 
better than Specie ; but when it was to be nego- 
tiated, the Exchange was down at 89^^ per Crown, 
and the Agio raised to 5 per Cent. What did B 
get by this Turn of Afiairs ? 

i XXXL Comparison .of Weights andMsAruR^!! 

IS when the Weights or Measures of different, Countries arc 

compared together, and is a very necessary Rule (of great 

t^mportance to the Merchant) to be acquainted with. 

I CoieX. When it is required to find how many of the first 

Kort . of Weight or Measure mentioned in the Question ) are 

^qttal to a given Quantity of the last. 



kqual 



RULE- 



!• Plaee the Numbers alternately, beginning at the Left 
Hand, and let the last Number startd ou the Left li^nd. 

2. Multiply the first Raak continually together for a Divi- 
lend, and^ the tecoad for a Divisor. 

M 
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EXAMPLES. 

I 

(1) If 100 lb. of London are equal to IIS lb, of MarseiDesi 
« and 100 lb» at Marseilles are equal to 81 lb. of Am- 
sterdam ; how many Pounds at London are equal to 
60 lb. of Amsterdam ? 

(2) If 104? lb. of English are equal to 84^ lb. of Geneva, and 

100 lb. of Geneva are equal to 108 lb at Rouen ; how 
many Pounds English are equal to 64- lb. of Rouen I 

(3) Suppose 400 Yards English to be equal to 7^ EU« 

French, and 78 Ells French are equal to 133^ Ells at 
Amsterdam ; how many Yards English are equal to 100 
Ells at Amsterdam ? 

(4) If 100 Canes of Genoa be equal to 1 9U EUs of England, 

and 78 Ells of England be equal to 13 If of Brussels; 
how many Canes of Genoa «re «qu^l to 100 Ells of 
Brussels? 

Case 2. When it is required to find how many of the last 
Sort (of Weight or Measure mentioned) are equal to a givea 
Number of the first. 

V 

RULE. 

1. Place the Numbers alternately^ beginning at the Left 
Hand, as before, and set the last Number 6n the Right 
Hand. 

2. Multiply the first Row for a Divisor, and the other for 
a Dividend. 

EXAMPLES. 

(5) Suppose 100 lb. of Portugal be equal to 92 lb. of Ant- 

werp,' aud 100 lb. of Antwerp be equal to 110 lb. of 
Lyons ; how many Pounds at Lyons are equal to 60 lb. 
of Portugal ? 

(6) If w4 Yards of English be equal to 100 Brasses of Flo- 

rence, and KK) Brasses of Florence be eoual to 30 
Canes of Marseilles ; how many Canes of Marseilles 
are equal to 100 Yards English f 
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XXXII. POSITION, 



OR ^ 



The RULE of FALSE, 

^IS so called, because we suppose some uncertain or false 
Numbers, in order that, by reasoning from them, according 
to the Nature thereof, we may, by those false, supposed Num- 
bers, find the true Number sought. 

This Ride is divided into two Parts, commonly called the 
Single Rule, and Double Rule. 

SINGLE POSITION. 

'''".'■'■■ , • ■ 

By Single Position are answered all such Questions as re- 
quire only one Supposition to discover the true Result. 

> RULE. 

Make Choice of your Position ; work with that Suppotri- 
tion, according to the feature of the Question, as if it were 
the true Numfier ; and if you find (after ordering your Posi- 
tion) the Result either too much" or too little, you may then 
find the true Answer, by this Proportion, viz. 

As the Result of your Position : is to the Position : : se 
« the given Number : to the Number sought. 

PROOF. 

V 

Add the several Parts of the Sum together, and if the Sum 

agrees, with the given Number, it is right. 

> 

EXAMPLES. 

(1) Three Persons, A B and G discoursing concerning their 
Ages ; says B to A I am as old and half again as old 
as you : then says C to B, I am twice as old as you : 
now says A to them both, I anr sure, if our Ages be 
added together, the Sum will be 132» I demand eack 
Man's Age ? ' 
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'(2) A Man overtaking a Maid driving a Flock of Geese, 
said to her. How do you do, Sweetheart ? Where are 
you going with these 40 Geese ? No, Sir, said she, I 
have not forty ; but if* I had as many more» half as 
many more, and ten Geese besides, I should have 40. 
How many Geese had she ? 

(3) ABC and D were in Company together : A uAi C 

that he was older than him by 4 Years ; B told them 
- that he was as old as both of them together, and 9 
Years older ; D hearing them, said, 1 am just 45 
Years old, and that is equal to the Sum of your Ages 
added together. How old was each of them severally ? 

(4) Three Persons, viz. Andrew, Benjamin, and Christo- 

pher, are to go a Journey of .469 Miles ; of this Jour- 
ney Andrew is to go a certain Number of Miles un- 
known ; Benjamin is to go three Times as many Milet 
as Andrew, and one League more ; and Christopher it 
to go twice as many Miles as Benjanun, and 16 Milet 
mote. How many Miles must each of the«e Penoni 
travel severally I 

(5) Admit three Merchants A B and C to build a Ship, 

which costs them 2000/. of Which A pays a certain 
Part unknown ; B paid S^ as much, wanting 4i5l I5s ; 
and C paid as much a^ both /^. and B together, and 
36/ IQf more. How much did each Person pay ? 

(6) I have a Cistern, with three unequal Cocks, containing 

60 Pipes of- Water : the greater Cock will empty the 
Cistern in one Hour, the second in two, and the third 
in thi-ce. In what Time will they empty the Cistern, 
supposing they ail be set open at once ? ' 

(7) A General being asked the Number of Men his Army 

consisted of, answered that ^ of § amounted to 90(X 
What Number of Men had he ? 

(8) A Schoolmaster being asked how many Scholars he had, 

answered. If I had as many, ^ as many, j as many, and 
^ as many, I should have SSS. How. many had he I 

XXXIII, DOUBLE POSITION 

IS when two Suppositions are used ; and if we miss in both, 
as it ^nerally happens^ observe the Nature of J:he Errors, 
whether they be greater or .less than the given Number j and 
accordingly they^ must X^a made use of thus ; 
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RULE. 

1. Place the Error 'against its respective Position^ ai|d 
Multiply them crosswise. 

2. If the Errors are alike, that is, both greater, or both 
"less than the given Number, take their Difference for a Divi* 

«or, and the Difference of their Products for a Dividend. 

But if unlike,^ that is, one too much, and the other too 
little, then take their Sum for a Divisor,- and the Sum of 
their Products for a Dividend ^ the Quotient will be the 
Answer* 

EXAMPLES. 

(1) A Gentleman hath two Horses of good Value, and a 

Saddle worth 50/. which, if set on the Back of the first 
Horse, will* make his Value double that of the second ; 
but if set on the Back of the second Horse makes his 
Value triple of that of the first Horse. I demand the 
V^lue of ea(A Horse ? 

(2) Double my Money for me, said A to B, and I will give 

thee 6^ out of the Stock ; with the Remainder he ap- 
plied in the like Manner to C with- equal Success, and 
• gave him also 6^/. He repeated this Proposal to D and 
then 6d was all- h^ad to give. Pray, what Sum had 
he to begin^ with ? 

(3) Three Gentlemen A B and C playing at Hazard to- 

gether, the -Money staked was 112 Guineas, but dis- 
agreeing, each seized as many as he could ; A got a 
certain Quantity, B as many as A and 16 more ; but 
C got only a 6th Part of their Sum. How many had 
eadi f 

(i) A Boy stealing Apples was taken by mad Tom, and to 
appe^Ue him gives Half he had, and Toni gives him 
back 10 ; in his Return Home he was met by Raving 
Ned^who took from him one Half of what he had left, 
and returned him back four ; after that, unluckily. Po- 
sitive Jack meets him, when he gave him one Half of 
what he had left, and he returns him back 1 ; at last 
getting safe away, he finds he has IS left. How 
many had he at first ? ^ . 

(fi) A Son asked his Fafher how old Jie was ? His Father 
replied, your Age is now -J of mine ; but 4 Years ago, 
your age was only ^ of what mine is now. What were 
their Ages ? . M 2 
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(6^ There is a certain Fish, whose Head is nine Inches long, 
the Tail as long as the Head and Half the Body, and 
the Body is as long as both the Head and the TaiL 1 
demand the whole Length of the said Fish. 

(7) To find a Number, which, if added to itself, and the S«m 
multiplied by the same, and the same Number stxU sub- 
tracted from the Product ; and, lastly, the Remainder 
divided by the same ; that it may produce 13. 

QUESTIONS for Exercise at Leisure Hours. 

(8) Wlien first the Marriajge-Knot was ty'd 

Betwixt my Wife ana me. 
My Age did her's as far exceed 

As Three Times Three does Three ; 
But when Ten Years, and Half Ten Year^ 

We Man and Wife had been> 
Her Age came up as near to mine 
As Eight is to Sixteen^ 
Now tell me, I pray, 
What were our Ages on the Wedding Day ? 

(9) A Gentleman. finding several Beggars ^t his Door, gftw 

to each Four-pence, and had Sixteen*pence left ; but if 
he had given to each Six-penqe, he would haye wanted 
Twelve-pence. How many Beggars were there ? 

(10) To find a Number which, being multiplied by 3, sub- 
tract 5 from the Product ; and the Kf mainder divided 
by 2, if the Number sought be added to the Quotient 
that the Sum may be 40. 

(^11) Two Companions have got a Parcel of Guineas: 8ay$ 
A to B, If you will give me one of your Guineas, 1 
shall have as many as you will have left. Nay, repHef 
B, If you will give me one of your Guineas, I shall 
have twice as many as you will have left. How many 
Guineas had each of them ? 

(12) A Son asked his Father how old he was? His Father 
answered him thus : If you take away 5 from my 
Years, and divide the Remainder by 8, the Quotient 
tvill be j- of your Age ; but if you add 2 to your Age^ 
and multiply the Whole by 3, and then subtract 7 
from the Pro^^ct, you .will* have the Number of the 
Years of my Age. What was the Age ©f tjie Father 
and Son ? 
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(IS) Two Men have a Mind to purchase a House rated at 
1£0(V. Says A. to B, If you give me | of your Mo-^ 
ndjTs I can purchase the House alone ; but says B. to 
A. If you will give me \ of yours, I shall be able to 
purchase the House. How much Mouey had each 
of them I 

(14f) Suppose the Number 50 was to be divided into two 
Parts, so that ^he greater Part divided by 7> and the 
lesser multiplied by 3, the Sum of this Product, and 
the former Quotient, may make the. same Number 
proposed,' which was 50. 

(15) A certain Man hired a Labourer on this Condition^ 

that for every Day he worked he should receive 12 
Pence, but for every Day he was idle he should be 
mul6led 8 Pence, When 390 Days were passed, nei- 
ther of them were indebted to one another. How many 
Days did he i^ork, and how many Days was he idle I 

(16) A Person being asked how old he was, answered. If I 

quadruple J of my Years,, and add'^ of them «f 50to 
the Produft, the Sum will be so much above 100 as 
the Number of my Years is now below 100. 

(17) A certain Person bought two Horses, with the Trap- 

pings, which cost 100/. ; which Trappings, if laid on 
the first Horse A. both the Horses will be of equal 
Value ; but if the Trappings be laid on the other 
Horse, he will be double the Value of the first.. How 
much did the Horses and Trappings cost ? 

(18) A young Gentleman, at the Age of 21 Years, was told 

by his Guardian, that his Foitune consisted, in Cash, 
to the Amount of 7^00/. and that his Father died 
when he was but 10 Years old : And for the Money 
• your Father left, said the Guardian, I have allowed 
you 5 per Cent, per Ann. for simple Interest, only I 
■ have deduced 100/. per Ann. for your Education, 
&c. What was the Son'a Fortuue that was left by 
the Father? 
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XXXIV. PROGRESSION, 

Consisting of Two Parts, 

ARITHMETICAL and GEOMETRICAL 

ARITHMETICAL PROGRESSION 

IS when a Rank or Series of Numbers increase or decrease 
by a common Difference, or by a continual adding or sub- 
traAing some equal Numbers* 

As \ Q J c J A* a d \' f Here the common Difference is I. 
(^8, /,6, 5,4, 3, 2, l.J 

Or, 1, 3, 5, 7> 9, 11, IS* Here the common Difference is 2., 

Also 35,30,25,20,15,10, 5. Here the common DifferenceisS. 

1. In any Series of Numbers in Arithmetical Progression^ 
when the Number of Terms are everi, as 1, 3, 5, 7» A lU 
or the like, the Sum of the two Extremes will be equal 
to the Sum of any two Means that are equally distant 
from the Extremes : 

Viz. 1, 3, 5, 7,9, 11. 
1+11=5+7=3+9=12. 
3; When the Number of Terms are odd, as 2, 4^, 6,8, 10^ the 
Double of the middle Figure or Term will be equal to 
the Sum of the Extremes, or to any two Means equaUy 
di^ant from the middle Term ;. 
Viz. 2, 4,6, 8, 10. 
6x2=2+ 10=12 and 6x2=4+8=12. 

In Arithmetical Progression there ^e five Things to be 
•bserved, viz. 

1. The first Term. 

2. The last Term: 

3. The Number of Terms; 

4. The common Excess or Difference. 

5. The Aggregate Sum of all the Termr. 

Any three of which being given, the otlier two maybe 
found. 

PROPOSITION L 

When two Extremes and the Number of Terms are give% 
to find the Sum of all the Series of Terms. 
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RULE. 

Multiply tbe Sum of^he two Extremes into the Numbei* 
•f Terms, and divide >the Produ6k by 2. The Quotient will 
be the Sum of a}l the Series. Or multiply the Sumi of the 
two Extremes by Half the Number of Terms. 

EXAMPLES. * 

(1) How many Stroke^ do the Clocks of Venice (which ga 

on to 24^o'Clock) strike in the Compass of a natural 
Day ? 

(2) How many Strokes does ^ Hammer of a Clock strike 

in 12 Hours ? 
(S) The Length of my Garden is W Feet: now if Eggs 
be laid ^ng the Pavement a Foot asunder, and be 
fetched up singly to a Basket, removed on$ Foot from 
the firsti how much Ground does he traverse that 
does it ? 

(4) Suppose IQO Stones were placed in a right Line, a Yaid 

distant from oue another, anU the first Stone was one 
Yard from a Basket ; I demand how many Miles he 
ihust travel that gathers them singly into the Basket ^ 

(5) A Butcher buys 100 Sheep, and gave for the first 

Sheep 1/. and for the last 19/ ISM. I demand what he 
gave for the 100 Sheep. 

I 

PROPOSITION IL 

When the^two Extremes and Number of T^rms are giveon 
to find the common Difference. 

RULE. 

The Difference of the two Extremes divided by the Num-*^ 
ber of Terms less an Unity or 1, the Quotient will be the 
common Difference. 

EXAMPLES- ] 

(6) One had 20 Children that differed alike in their Ages & \ 

the youngest was 5 Years old„ the eldest 4S. What J 
was the difference of their Ages, and the Age of each I ■ j. 
(Y) A running Footman (for a. Wager) is to travel frook 
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London to a certain Place Northwards in 19 Bays, and 
to go but 6 Mifcs the first Day, increasing every Day's 
Journey by an equal Excess, so that the last Jhft 
Journey may be 60 Miles. I demand each Day's 
Journey, and what Distance the Place he goes to is 
from London ? 
(S) A Debt is to be discharged at 10 different Paymcrits in 
Arithmetical Progrei^sion : the first Payment is to be 5/. 
and the last 50/. What is the whole Diebt, and what 
Inuet each Payment be ? ^ 

PROPOSITION III. 

When the two Extremes and the common Difference are 
given, to find the l»Jumber of Terms. 

RULE. 

Divide the Difference of the two Extremes by the common 
Excess or Difference ; add Unity or 1 to the Quotient, ajid 
the Sum will be the Number of TerOis. 

EXAMPLES. 

(9) A Man being asked how many Children he had, an- 
swered,. My youngest Child is 5 Years old, and the 
eldest 43, and that he had increased one in his Family 
every two Years. How many Children had he ? 
(10) A Person travelling from London Northward, went 6 
Miles the first Day, and increased every Day's Jour- 
ney 3 Miles, till at last he went 60 Miles in one Day. 
How many Miles did he travel ? 

PROPOSITION IV. 

When the last Term, the common Difference, and the- 
Number of Terms are given, to find the first Term. 

RULE. 

Multiply the Number of Terms, less Unity or 1, by tb^ 
common Difference ; the Produd snbtraded from the !»«* 
Term leaves the first. 
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EXAMPLES. 

(11) A Man in 19 Days went from London to a certain 
Place in the Country ; every Day's Journey waa 
. greater than the preceding one by 3 Miles : his last 
Day's Journey was 60 Miles. What was the first ? 

( 12} A Person take&out of his Pocket, at l(l4ifferent Timbs, 
•o many different Numbers of Guineas, every one ex« 
ceeding the former by two : the last was 23. What* 
was the first I 

PROPOSITION v. 

^ When the Number of Terms, common Difference, and 
the Sum of all the Terms are given, to find the first Term. 

RULE. 

i Divide the Sum of all the Series by the Number of Terms, 
j and from that Quotient 8ubtra<a Half the ProduA of the 
common Difference, multiplied by the Number of Terms less 
i '~ one, giverflhe first Term. 

EXAMPLES. 

(13) A Person is to receive 275/. at 10 different Payments, 
each Payment to exceed the former by 5/. : he is 
willing to bestow the first Payment on any one that 
can tell him what it is: What must the Arithmeti- 
cian have for his Pains ? 
(l^) Suppose it is 100 Leagues "between London and Edia- 
burgh, two Couriers set out from each Place on 'the 
same Road; that from London towards Edinburgh 
traveUing every Day two Leagues more than the Day 
before ; that from Edinburgh to set off one Day after 
the other, travelling every Day three Leagues mor« 
than the preceding one, and that they meet exaftly 
Half Way, the first at the End of five Days, and the 
other at the end of four : how many Leagues did 

\ each travel per Day ? 

I 

t ' PROPOSITION VI. 

I ^ - " - 

I When the first Term, Number of Terms, and the commom 

i Difference are given, to find the last Term, 
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RULE. 

Subtra6^ tbfc common Difference from the ProduAofthe 
Number of Teima, multiplied by the comm<m Difference : 
the Remaiodeiv added to the first Tetm, will giv^ the bst. 

^ EXAMPLES. 

(15) What 18 the last Term of an Arithmetic Progression, 

beginning at 6» and continuihg by the Increase of 3 
to 19 PUces ? 

(16) What is the last Term of an Arithmetic Progression,. 

beginning at 1, and continuing by the Increase of fi to 
lOOPlax^? 

PROPOSITION TIL 

The first Term, common Difference, and Number of 
Terms being given, to find the Sum of all' the Series. 

RULE. 

From the Produft of the.Nuniber pi Terms^in tl#coranioB 
^Difference, subtradl the common Difference ; and to the Re- 
mainder add the double of the first Tenyi ; Half the Produ^ 
of that Sum, multiplied by the Number of Terms, gires th€ 
Sum of all the Series. 

EXAMPLE. 

(17) A Gentleman bargains with a Bricklayer to sink him 

a Well ^dO Yards deep, upon these Terms, vi*. to pay 
him three Shillings for the first Yard,^ five for the 
second, seven for the third, &c. raising two Shillings 
for every Yard. What will 1)e due to the Bricklayer 
for completing the ^ame ? 

PROPOSITION VIIL 

« r 

The first Term, the Number of Terms, and the Sum of 
all' the Terms being given, to find the common Difference. 

RULE. 

Divide the Double Sum of aU the Series by Number 
of Terms, and ftom the Quotient . subtra^ double the first 
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Term j divide the Remainder by : the Nuipber of Terms 
kMened by Unity : the Quotient will be tfae^common Dif- 
ference* • 

EXAMPLES. 

(18) A Gentleman travelled 200 Miles in eight Days, and 

every Day travelled equally farther than the preced- 
ing Day ; it is known that the first Day he travelled 
six Miles. How many Mites did he travel each of 
the other Days ? z 

(19) A Person travelled from London to York, being 2()Q 

Miles, in 9 Days, and every Day travelfed equally far- 
ther than the preceding Day ; it {s known that the firs| 
Day he travelled 4 Miles, How many Miles did h J 
travel each bf the other Days ? . f- 

PROPOSITION IX. 

When one Person or Thing moves with an equal, and 
Qothecthfl'same Way, by a progressive Motion, to find what 
Tune the first will be overtjaken. 
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RULE. 

To double the Space gone each Day by the pursued, add 
the common DiflFerence oi the Pursuer's Day's Journey ; from 
that Sum subtraA double the Space he travelled the first Day, 
and divide the Remainder by *the common Difference : the 
Quotient will give the Number of Day? in which the pursued 
wiU be overtaken by tjie Pursuer, ' 

EXAMPLES. 

(20) A noted Highwayman having committed a Robbery^ 
not suspecting a Pursuit, fled Northward at the Rate 
of nilfe Leagues a Day ; one of Sir John Fielding's 
Men, upon the Scenti follows him in a progressive Mo« 
tion, only three Leagues the first Day, five the second, 
seven the third, and so On, increasing every Day^s 
Jo*umey two Leagues. lu ly>w many Days will the 
Highwaymaa be overtaken ? ♦ 

(«l) '?. Z. hiade the following Bet for 1000 Guineas, to be 
decided tlie Monday^ Tu^ay* and Wednesday, \% 

.' N 
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WliitMHi-Week, on Barnham Do was, bMreen the 
HouFS df Eight in the Morning and £ight at Night. 
The Proposer has 10 choice Cricketers in full £xerci8e» 
who, on this Occasion, are to be distinguished by the 
iirst 1 Letters of the Alphabet. These are to run and 

father up, and carry singly 1000 Eggs, laid in a right 
«ine, just two Yards asunder, putting them gently 
into a Basket placed just a Faithotn behind the first. 
They are to work one at a time, in the following 
Order : A. is to fetch up the first 10 Eggs, B. the se- 
cond, C. the third ten, and so forward to IL whose 
Turn it will be to fetch up the lOOdth Egg. After 
which A. sets out again for the next 10 ; B. takes the 
» next, and so forward alternately, till K. shall have 

^ carried up the lOOOdth Egg, at 100 Eggs per Man. 

The Fellows are to have SOO/. for their three Days* 
Work, if they do it $ and it is to be distributed in 
Proportion to the Ground each Man shall in his 
Course have gone over. Required, firstt ^^ n^"f 
Miles each Person will have run ? secondly,- what 
Part of the SOO/. will come to his Share? thin%, 
whether, if the Men had been posted at puoptf 
Places, they had not better have run from London to 
York twice, and back, in the Time, taking the Mea- 
sure s^t ISO Miles ? 



XXXV. GEOMETRICAL PROGRESSION 

IS when «ny Rank or Series of Numbers increase by one 
commoi^ Multiplier, or decrease by one common Divisor. 
As 2. 4. 8. 16. 3*2. 64. Here the common Multiplier or 

, Ratio is 2. 
Alto 72a 243. 8L 27. a S. Here the common Divisor 

or Ratio is 5. . 

: In any Series of Numbers in Geometrical Ptpgrcssion, the 
Product of the two Extremes is equal to the Produd: of any 
two Means that arc equally distant from the Extremes* 
• Ao 3. a 27. SI. 243. 72a 
Here 3 X 729= 27 X 81 = 9 X ^43= 2187» 
When tlie Number o( Ternas are odd, the Middle Term 
multiplie'i into itself will be equal to the Produ^ of t^ two 
Extremes, or any two Means equally distant from the said 
Hean or Middle Term. , 
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As 3. 6. 12. 24. 48- 
12X12=: 6x24= 48x32= 144. 
la Geometrical Progression the same five Trhings are to be 
observed as Hi Arithmetical Progression, viz. 

1. The first Tei'm. 

2. The last Term. 

S. The Number of Terms. 

4. The Ratio. 

5. The Sum of the Terms. 

Any three of these being known, the' Rest %pay be found. 

If to any Series of Numbers ki Geometrical Proportion, 
i^en the first Term is not an Unit, or the same as Ratio, 
but not an Unit, there be assigned a Series of Numbers 
m Arithmetical Progression, begin aing with an Unit or 1, 
and whose common Difference is 1, called Indices or Ex- 
ponents. 

rrt, f h2.$. 4. 5. Q* 7. Indices* 
A «i«8 1 g. ^ g^ ^Q gg^g^^ J 2g^ Number i«, Geometrical Pro- 
gression. 

The Additicm or Subtradion of the Indices (or Numbers 
in Arithmctipal Progression) jdiredly correspond with the 
Pfodtid or Quotient of their respedive Terms or Series ia 
Geometrical Progression. 

That is 1^*^+^=^ 

^^^ " tSo 8x64=s513 the 9th Term m^ 

. . f As 6J^e:=i 12. 

^^^ |.So 64 x 64=4096 the 12th Term in ^ 

cAs6 — 3=S. 

'-''^? So 64-^8=8. 

CAs 7—2=5. 

^''|So 128-T-4=32, kc. * 

But if the Series begin with Unity, or 1, the Indices must 

begin with a Cipher. * 

TKi,« I^ ^' ^ ^> *» ^' ^» "^t &C-* Iiidices. 
*"*" J 1, 2, 4, 8, 16^ S2, ^, 128. 

Now by these Indices, and a few of the first Terms, the last 

Term,' or any distant one, may be speedily found, without 

producing the whole Series. 



PROPOSITION I. 

When the first Term is Unity, the Ratio and Number of 
T«fois being knowi»> to find the last or any remote Term. 
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RULE. 

Find a few of thcf leadiDg Terms, Over which place their 
Indicefly as before dkedted .; then find what Figures of the In- 
dices, which added together will give the Index, of the Term 
wanted : multiply the Number standing under such Indices 
into each other, and the last Produ^l will be the pTerm re- 
quired. ^ 

^/^.-^Whe#the Indices begin with a Cipher^ the Sum of 
the Indices made choice of must be sdways one Ies& than 
the Number of Terms given in Questioi^ at 1 ia the 
' Indices stand* over second Tenn« 

EXAMPLES. 

(1) A Boy agrees for 16 Oranges to pay only the Price of 
the last, reckonitig a Farthing for the first, and a Half- 
penny for the second, &c. doubling the Price Co the last. 
How much did he give for them ? 

(2) A Man bought a ilorse, and by Agreement was to give 
what the last Nail would come to^ at a Farthing foe 
the first Nail, two for the secotidi four for th^ third, &c. 
There were 4 Shoes, and 9 Nails in each ^roe. I Re- 
mind the Price of the Horse ? ' 

PROPOSITION II. 

In any Series, not proceeding from Unity, the Ratio and 
first Tenn being given, to find any remote Term, without 
producing all the intermediate Tejrms. 

RUJ.E; 

Proceed as in the last Proposition, oady obee^ve to, divide 
ei5pry Produft by the h'St Tewst, and ihie Quotient will be 
Ihe Teim required. 

EXAMPLES, 

(3^ A Person dying left llChndreii, to whom, and to his 
Executor, he fequeathe4 itt the Maimer following, viz. 
To his Executor, for seeirg his Will performed, 10/. j 
the yoiiijgest Child to have 30/. ; and so on every CliiW 
to exceed the next yo«nge^ in triple pTopottioiu ' Whlit 
will be the Share of ^he eldest ? 
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(4) A SKoblamuQ dying left' 10 Sons, to^irlioiiiheleft acer- 
tun Sum of Money to be divided anabng Cheniy ^t» The 
yeon^^ Soa.to.have 500/* the second to have as much 
and mlf aa ranch, aibd -to oo, every one to )exeeed the 
uext youngest m the aaiiie R«tia of Ji» WhiaEt is the 
^hare of the eldest ? 

PROPOSITiaN III. 

When the first Term, Ratio, and Niunb« of Terms, are 
given, to find the Sum of a}l the Terms, 

RyLE.. ,, 

Find the last Term .as before,^ from v^hich take the first : 
divide the Remainder by the Ratio, less one, and to that Quo- 
tient add the last Term ; which gives the Sum required. 

EXAMPLES. ' ; ; 

(5) On New- Year's Day a Qentleman-maffTted^ and received 

of his . Father-in-4aAv a Guinea, on condition that he 
was to have^ Present ointhe first Day of every Month 
for th^ first Year, which should be double still to what 
he had the Month before. What was the yoimg.Lady's 
Portion? ' ' • 

(6; One, at a Country Fair, had a Mind to a String of 20 
fine Horses ; but not caring to take them at 20 Guineas 
per Head, the Jockey consented that he should* if he 
thought good, pay but a single Farthing for the first, 
doubling it only to the IQth, and he would iive the 
20th into the Bargain. Thifrbeiiig presently accepted, 
how werjB they sold per Head ? 

(7) . A Laceman, well versed in J^umbers, agreed with a 
Gentleman, to sell himliO Yards of rich Gold brocaded 
Lace, for 2. Pins the first Yard,. 6 for the si?cond, 18 for 
the third, and so on in tnple^ Proportion. I demand 
how much the l^ce produced*. The Pins afterwards 
told at a Farthing per 100. J demand whether the 
fiaceman j;aSfM or lost by 'the iSale thereof f supposing 
the said Lace to have been bou.ght.at; 8/ It BtL per 
Yard? 

fS) A cunning $emmt. siffreed with a Master Tunskified in 
. M^«)faew) tiO ;9itnMm 1 i Team iivi^ut any>«fther Rf* 

. N £. 
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ward for his Service bat the Produce of t Wheat Cotb 
. for the first Year, and that ProduA to be sown the se- 
oond Ye^r, and ao on from Year to Yeat» uittil the End 
of the Timet allowing the Increase to he bnt tenfold 
Proportion. I detnand what the 11 Years' Service 
came to, supposing the Sum of the whole Produce to 
be sold at 4f . per Bushel ? 
iVo/^r.— 7680 Wheat Comsy itNmd and dry out of the Mx4- 
dk of the Ear, are computed to fill a Statute I^nt. 
* 

PROPOSITION IV. 

Of any decreasing Series in -ii-, whose' last • Term is a 
Cipher, to find the Sum of those Series. 

RULE. 

Divide the Suifare of die first Term by the Difference be-, 
tween the said first Term and the second Term in the Series : 
the Quotient will be the Sum of the Serie& 

EXAMPLES.^ 

(9) A great Ship pursues a little one^ steering the same 
way, at the Distance of four Leagues from it» and 
sails twice as fast as the smaU Ship. It is asked how 
fiftr the great Ship must sail before it overtakes the lesser? 
(10) Suppose a Ball to be put in Motion by a Force which 
diives it 12 Miles the first Hour, 10 the second, and 
so on continually decreasing in Proportion of 12 to 10» 
to Infinity. Wliat Spac<^ would it move thro\^h I 

jXXXVL PERMUTATION, 

OR 

VARIATION, 

■a * 

IS the' changing, or Tarying the Order of Things, in Resped 
of their Places. . - . 

kuLE;. . t 

Muhijply all the grven Terms in a Series of Arithmetical 
Prpgreisionals continuallyt whose first Tena or comnum 
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Oi&rence is Unity or 1» and the last Term the Number 
of Things proposed to be varied together : and the Pro^ 
du6l will be theJMumber of Changes or Variations required^ . 

EXAMPLES. 



(1) Six Gentlemen that were travellings met together hf 

Chance at a certaia Irni upoa the Road, where the]r 

I were so pleased with their Landlord, and each others' 

Company, that in a Frolic they made a Contrad to 

stay at that Place so long as they, together with their 

r Landlord, could sit every Day in a different Older or 

' . l^osition at Dinner. Quwe, the Time tbey staid I 

\ (2) I demand the Number of Changes that may be rung oa 

12 Bells I Also, in what Time may tliey all be rung^ 

allowing 3 Seconds to every Round, and 865 Days 

6 Hours to the Year > ' 

^3) Afi Accomptant told a Gentleman,' who had constantly 

& Persons at *iis Table^ that he v^ould gladly make 

a ninth, and was \i4iling to give 20 Guineas for lus 

Board} - so long as he could place the ssud Company 

at Dinner differently from any one Day before. Thi^ 

being accepted, what did his Entertainment cost faim 

per Year ? 
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XXXVII. VULGAR FRACTIONS. 

J[\^ FRACTION it a Part or Pait& of sotnettttitg consaer- 
ed as an Unit or Inte^er^ and consisU of two ParU or Quaati- 
ties> one wrote over the otker^ wttb a line betweea them,, as 

The Number placed below the Xiine is call the Deno« 
minator of tb^ FraQion^ because it denominates or »howfr 
how many Parts the Unit is broken or divided into i. and tkc 
Number above the Line is cafied the >]^umerator,. because it 
enumerates or shows how tfiany of those Pjatta are contained 
Ml the Fra£iidiK / • ^ 

A Vulgar Fro6Uo9 is eitbeir'propefy isoft^psTf, eeftipound, 
or mixed. ^ 

A proper Fra^Uoo is such whos^ Numerator is less tfaas 
the Denominator, as f , |, y|# irry &c. 

An improper Fraftion is when the Numerator is equal to, 
or greater than, its Denominator, as 4» tt> *:^r* &c; 

A compound Fra^^ion is the Fraction of a Fra£tioa, and 
known by the Word of,, aw ^ ^^ i <>^ r> ^^* ♦ 

A mixed Nun^r is comfposed of a whole Nuniber and a 
Fraaion, as 4J, 12}» 142^i, &c. 



XXXVIIL REJDUCTION of VULGAR 

FRACTIONS. 

Cate 1. To- reduce a Vulgar Fradion ta its Ibvrest Temn 

RULK 

Divide the greater Term by the less, and that Divisor by 
Ike Remainder ibUowi^i till pothing remains : then by the 



. IleduSivn§f Vulgar Fr^iam. hkl 

last Remmnder divide both Parts of the Fra<6liwiy and the 
Quotients wiH give the' Fra^ion required. If the R^main^ 
ier is 1, the Fra£lion is already in its l^ast Terms. 

EXAMPLES. 

fl) Reduce 444 to its lovrest Tanw. 

(2) Redttce ,V^A to it» lowest Terms. 

(3) Reduce fj^ to its lowest Terms. 
('4) RediKfe 4^1^ td tt« lowert Terms. 
(5) Reduce ^l^i to ks lowest Terms. 

1. Wlienfkfe NuAtrator and Denominator do eaci of them 
end with Ciphers strike off an e^«ai Ncmftb&r of Ciphere in 
botbs iin<i the remaining Figured will be a FraAion of the 
same Value> which redim to its lowest Terms. 

EXAMPUES. 

(6} Reduce 4^§^ to ks lowest Tenm* 

(7) Reduce -^VVi^^^^^ow^*^ *^^'^*- 
2 When you discern any Number wffl equaBy dhide tbo A 

Namerator and Dencoiinatbr, you tnay abbri^^nate the Frac« 
tjon thereby. ' ' 

{%) Rediice ^r» ^#Sr#- 4fti «** 4I&» ^ ^«^ lowflrt Terms. 
Case 2. To reduce a compound Fra6tion to' a single One^ 

KtJLE. 

. Multiply ail the Nimierators tog«tther for a new Numoti- 
tor, and the Denominators for a new. Denominator. Redooe 
the new Fradion to its lowest Terms by the last Case. When 
it can be done, you may camcel the Fm6lions, by dividing the 
Numerator and Denomiottor of any. tiro Terms by i^^ tame 
Number^ and use the Quotient instead there<rf. 

EKABffLES. * 

(9) Reduce $ of 4 of -^ to a single Fra^ion. 
(10^ Reduce J of 4 of 4 to a single Fra6Hon; 
(11) Reduce f of | of | to a single Frad:ion» 

Case 3. To reduce whole ^ mixed Numbers into an 
i»oper FradifHV 
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142 ReduBim pf Vulgar FraAioni. 

L If the whole ^^umber has no assigned Denominator, an 
Unity subscribed undemealii tnust be the Denominator* « 

2. If the whole Number has an assigned Denominator^ 
multiply the whole Number by the assi^ed Denominate', 
and the Produ£t will be the Numerator to the assigned Deoo* 
minator. 

S. If the whole Nomber^as a^Fra&ion annexed^ iQuhiply 
the whole Number by the Denominator of the Fradion* and 
•to the Prpdu£k add the Numerator, for a new Numerator, 
which place over the Denonunator. 

EXAMPLES. 

(12) Reduce 12, 27, and 176, to Fraaions. . 

(13) Reduce 27 into a Fra£Uon, whose Denominator M 

be 12. 
14) Reduce 4^ to an improper FraSlion. 
15^ Reduce 16| to an improper FnidUbn. 

16) Reduce 1424^ to an improper Fra^poi* 

17) Reduce 146y4-to an improper Fra^ou. 

> . r 

Case 4« To teduce an improper Fra&ioii into its eqoiialent 
40ir proper Terms, 



^ « 



RXJLE. 

Divide the Numerator by the Denominator : the Quotient 
•gives the whole Number, and under the Remainder (if any) 
subscribe the Denominator. 

. EXAMPLES. 
(18) Reduce V* *o its proper Temis. 
(19 Reduce V toi its proper Terms* 

(20) Reduce '-i|' to its proper Terms* 

(21) Reduce *44* ft) its proper Terms. 

Cate 5^ To reduce FraAions of different DeflomiaatioBS 
to Fra^^ions of equal Value, that shall have one conunoa 
Denominator. 

» . RyLE. 

Multiply each Numerator (t^ken -separately) into aQ tte 
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Denominators but its own» and the Produ^s will be the new 
Nttinerators : then multiply all the Benominators into one 
another for a common Denominator. 



\ 



EXAMPLES. 

«■ ■ . 

(2^ Reduce i^ ^y and yv9 to a common Denominator. 

2S) Reduce |-»^» f^ and \ of {» to a common Deliominator. 

24) Reduce \^ §-» ^y f^ and |> to a cojoimon Denominator. 
(25j Reduce -^^ i^ ^y and j^ of 3f to a common Denomi- 
nator. 

'■ Ccue 6. To reduce Fradions of one Denomination to an* 
\ •ther^ retmning the same Value. 

* RULE. 

1. If the Fraction given is to be brought £rom a less to a 
greater Denomination, multiply the Denominator^ by . the 
PaHs contained ii^ the several Denominationa betveen it and 
that you would reduce it to, for a new DenomhsatOfy which» 
placed under the given Numerator, will giv^ the new Frac- 
tion, which redi^e to its lowest^ Terms. 

2. If the Fradion given is to be brought from a greater 
to a less Denomination, then multiply die Numentor in the 

^ same Manner as you did before the Denominator, and place 
over the giveil Denominator, -and it wiU give the new Frac- 
tion^ which also reduce to its lowest Terms. 

EXAMPLES. 

' ^* • '' ■ 

(26) Reduce i of a ShaUng tjo the Fraftion of a Guinea. 

(27) R^itce -^ of a £* to the Fraftion of a Penny. 

(28) Reduce | of a Farthing to the Fra^Bon of <a Moidore* 

(29) Rednce 4^of a Penny to the Frajftion of ^^.' 
(30 Reduce -rrrr ^^ a Guinea to the Fra^ion of. a Fafthing- 
(31) Reduce 4 of a dwt to the Fraaio% of a lb. Tcoy^ 
(32^ Reduce ^j^ of a cwt« to the Fra^on of a lb. Avoirdu- 

poise.- • 
(33) Reduce ^ of a Drachm to the Fradion of a cwt. 
(34f^ Reduce y^ of a lb. Troy to the Fradion of a dwt. 
(35 Reduce ^ of a League to the Fraiftion of a Pole. 
I,36j Reduce ,V ^ * Yard to the FraAion of a Nail. 
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144^ ReduSion vf Vtd^ar FraHims. 

(87) Reduce 44 of a Gallpa of Wme to the Fraftion of a 

Hogshead. * 

(38) Reduce ^ of a Hhd. of Ale to the Fra^ion of a Fmt 
(39; Reduce ttt of a Chaidroo to the Fradion of a Bushel. 
(40 Reduce | of a Gallon to the Fraftion of Chaldron. 
(41) Reduce xi^ of a Week to the Fraftion of a Second. 
(42; Reduce i^oi^ Minute to the Fra£Uon of a Day* 

Qfue 7. To find the proper Quantity or Value of a Frac- 
tion in Mpney, Weights, Measures, &c. 

RULE- 

Multiply the Numerator of the given Fraction by the 
Parts contained in the Integer to which it beloSgs ; then 
divide that Produ6^ by the Denon\inator ; and if any Thing 
remains, feduce it to the next Denoxnination less, ami divide 
again by the Denominator : thus prt)ceed to the least Dewv 
mination^ atld the Quotietitd placed in their Onder will be tk 
Answer. • 

EXAMPLES. 

4S) Reduoe>AVff ®^ * Moidore to its proper Quantity. 

44) Reduce ^ of a Guinea to its pioper Qiisntity. 

45) Rediice f of a Shilling. taiu proper Quantity. 

46 ) Reduce f of a Thrce-Pouad-Twelve to^ its proper. Quan- 
tity. 

(47) What is the Value of \ of a j^. ? 

(48) Reduce ^V of a lb. Troy to its proper Quantity. 

49) What! i* the V^ue of ^ of a ctwt ? 

50) Reduce 4^-^ of a Ton to its proper Quantity* 
51 \ What is the Value of | of a Mile ? 

52) Reduce -f of an £M English to- it» proper Qoaotityi 

53) Reduce -J erf an Aci^e to its pnoiper Quantity. 

( 54^ I What is the Vrflue of ^Vy of a Hhd. of W:inc ? 
V55) Reduce ^ of a BarreA of Bcferto its pro^^er Qnastily. 
\5Q) Reduce ^{oi a Chaldron of Coals to its proper Quan- 
i?;ty. ' •■ • 

57) What ifc the Valae <rf | of a Month f 

58) Reduce' f of a Day to it» proper Q«iaivtity. 

■' •".•■* ' _, 

Case 8. To reduce Money, Weights, or Measures, into 
-v^ons. 
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AddiHon of Vulgar Fraiiiom. ' l4Sr 

RULE. 

Reduce the given Quantity to Uie lowest Name mentioned) 
for a Numerator ; under which put the Number of those 
Farts contained in an Unit of the Integer for a Denominatoty 
then reduce the Fra&ion to its lowest Terms. 

EXAMPLES. . 

(59) Reduce 6s 84 J. to the Fraction of a Pound. 

(60) Reduce ^d. to the Fiadion a Shilling. 

, (61) Reduce 2/ 17/ 7M to the Fradion of a Three-Pound- 

Twelve. 
I (62) Reduce 8/ 2d. to the Fradion of a Guinea. 
i (63; Reduce 6 oz. 17 dwts. 21 gfs. to the Fra^ion of a lb. 

Troy. 
(64) Reduce 3 qrs. Sib. 1 oz. 12^ drs. to the Fra6Uon of a 
f cwt. 

I (65) Reduce 10 cwt. 181b. Wr oz. to the Fra6lion of a Ten. 

(66) Reduce ^ qrs. to the maion of an PU English. 
f (67) Reduce 2 ft, 6 in. to the Fraftion of a Yard. 
i (68) Reduce 4 fur. 32 p. to the Fradion of a Mile. 
I (69) Reduce 3 r. 2 p. to the Fradlion of an Acre. 

(70) Reduce 42 gal. of Wine to the Fraaion of a Hhd. 

(71) Reduce 28 gal. of Beer to the Fraftion of a Barrel. 
' (72) Reduce 14 bu. 2 p. to"the Fraftion of a Chaldron. 

73) Reduce 1 w. Sd. 12 h. to the Fraftion of a Month. 

74) Reduce 243 d. 8 ft. to the Fraftion of a Year (allowing 
365 Days to the Year. ) 

XXXIX. ADDITION of VULGAR FRACTIONS. 

Case 1. TO add Fraftlons together having different Deno- 
' minators. 

RULE. ' 

1. Reduce the given Fraftions to a common Denominatory 
by Case V. in Reduftion. 

2. Add aU the Numerators together for a new Numerator, 
under which subscribe the comnson Denominator. And9 ^ it 
is aa improper Fraftion, reduce it to its proper Terms (by 
Case IV.) and tou have the Sum of alt the Fraftions. 

O 
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EXAMPLES. 



1^! 



Add !» J, and ^ together. 
Add t, If h h and i together. 

3) Addf off,.and If, together. 

4) Add f of I, to|of J, 

5) Add \f j9 if and f of ^, into one Sum. 

Case % To add mixed Numbers. 

RULE. 

Re'iluce the Fra6i;ion3 to a common Denominator, and add ' 
them together, as before directed and annex their Sum to 
the Sum of the Integers. 

EXAMPLES. 

'6) Add 4f| and 17^ together. 

7) Add 7|, 9^, and SV^y, together. 

8) Add 4, 9|, 10|, 11^ and 12| into one Sum. 

Case 3. When the given FraAions are of several Denomi- 
nations. 

I 

RULE. i 

! 
Reduce them to one Denomination (by Case VIII,), then ' 
add them together as before dire6^ed ; or you may reduce 
them to their proper Quantities (by Case IX.) and add them 
together, 

EXAMPLES. 

(9) Add if -J of a £. to-i of a Shilling. 

10) Add i of a lb. Troy to f of an oz. 

1 1) Add I of a cwt. to |^ of a lb. 

12) Add I of a Yard, to \ of an Ell English. 

1 3) To ^ of a Mile, add | of a Yard. 
14?, Add I of a Chaldron, to ^of a Peck. 
15) To A of a Week, add ^ of a Month. 
16 Add \ of an Hour, to f of a Week. 

(17) Add I- of 12/. +44/.+ f of^ftjofa;^. + ^of^.ofa 
Shilling into one Sum* 
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XL. SUBTRACTION of VULGAR FRACTIONS. 

RULE. 

1. PREPARE the Fraaions as before diredled in Addi- 
tion*. 

2. SubtraA one Numerator from the other, and their Dif- 
fcpence will be a new Numerator, under which subscribe the 
common Denominator. 

EXAMPLES. 

1 ) It is required to 8ubtra£l \ from 44- 

2) >'rom^ take T^. 

From 44 take tt« 
From |of f take f. 
From ^ of Vir take f of J. 
FrcHn lOi take 6^. 
From 17tt take 16^. 
From 1 2 take f of | of a. 
From f of a Shilling take \ of a Penny. 
(10>. From 1^ of ft cwt. take ^ of an oz. 

(11 ) From -I of a Yard take } of an Inch. 

(12) From f of a Chaldron take ^ of a Peck. 

(13) From -J of a Day take \ of an Hour. 



XLI. MULTIPLICATION ^i VULGAR FRAC 

TIONS. 

RULE, 

1. REDUCE compound Fra£!ions to simple ones, per 
Case 11 ; bring mixed Numbers into improper Fradtions, per 
Case III. 

2. Multiply the Numerators together for a new Numera- 
tor : and the new Denominators ^r a new Denominator ; or, 
if the FnfUons will cancel, do it as ki Case II » 



148 The Rule if Three Direa. 

EXAMPLES. 

(1) Mul. A by A. I (6) Mill. iof«by6. 

I (7) Mul. iof Jbyfoffof 



2) Mul. 124 by 6 
rs) Mul. 17f byj. 

(4) Mul. 2iby^of|. 

(5) Mul. 12|byiofl2. 



14. 

(8) Mul. SJ by 4, and this 
Produd again by f- c^ }. 



XLIL DIVISION of VULGAR FRACTIONS. 

RULE. 

r. PREPARE the Fraaiong as before direaed in Multi- 
plication. 

2. Multiply the Numerator of the Dividend into tbc De- 
nominator of the dividing Fraaion for ,a new Nuinerator> 
and multiply the other Numerator and Denominator toge* 
ther for a new Denominator ; or invert the DiviGOiTf aadikeo 
proceed as in the last Rule. 

EXAMPLES. 



(1) Divide^ by f 

(2) Divide A by J of J. 
(8) Divide 12\ by 17^ 
(4) Divide 12^ by 3}. 

(5^ Divide|ofAby *of 12. 
(6) Divide 77 by 9. 



(7) Divide 96'by 146- 

(8) Diiiide 14^ by ^ of 12. 

(9) Divide 142A by !£» 
(10) Divide I of 6.by 4 of 4 
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XLIII. THE R^LE of THREE DIRECT, 

i 

In Vulgar Fractions. 

THERE are two Methods to perform this Rule : the se* < 
cond of which is the most expeditious^ and easiest. 

RULE. 

X. Prepare the Fraaions, t^ -neqmredy as direaeti itv Mul- 
tiplication ; then proceed as in ^^^ .l^f-^-Or^ 
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& Having reduced^the Fradions, and atated the QueatioD* 

before diredled ; 

.3. Multiply the Denominator of your first Number into 
,tlie J^^umerator8 of the second and third, for a new Nume- 
rator ; then multiply the Numerator of the first Number into 
the Denominator of the second and thirds for a new Dencmii* 
nator, and place it under the new Numerator, for an. Answer, 
which reduce to its proper Quantity ; or inyert the first Term, 
and then proceed as in Case % Se6i. S8 ; or as ia- Multi|^- 
cation. 

EXAMPLES. 

(1) If 2^ Yards of Silk cost 3^A what will ^ Yards cost at 

the same Rate ? 

(2) If J of a lb. cost 5s &/. what will 42} lb. of the same 

cost ? 

(3) Suppose I give 14^ 8^. for ^ cwt. what must be given. 

for 8 cwt. of the same at that Rate ? 

(4) A Merchant makes an Assurance upon a Ship and Car- , 

go, bound to a certain Port, Value 2700/ 10/. and 
agrees to pay 10 Guineas per Cent. To what comes 
the Premium or Charges of the Assurance ? 

(5) How much South-Sea Stock, at U2}/. per Cent, will 

J 270/. purchase ? 

(6) A Mercer bought 4t\ Pieces of Silk, each Piece contain- 

ing 22| Yards, and was to give 8x 9</. per Yard. I 
demand the Value of the whole ? 

(7) If I give 100/ 1 Or 6^. for 12 Pieces of Holland, at the 

Rate of 5/ Q\d. per Ell Flemish ; I demand how 
many Ells English each ftece contained ? 

' XLIV. THE RULE of THREE INVERSE, 

In Vulgar FaACTtONs. 

AS I observed in the Rule of Three DireA, of there being 
two Methods of performing it, so likewise in this*. 

RULE. 

I. Prepare the Fraflions as before dtre£led, and then pro^ 
ceed aft in Seft» 13»«— Or, 

O 2 



1 50 The Double Rule of Three. 

2. Multiply the Denominator of the third Number into 
tlie Numerator of the first and sc^cond for a new Numefator \ 
then multiply the Numerator of the third Number into the 
Denominator of the first and second, for a^ Denominator, 
which place under the Numerator for an Answer, and find 
the proper Quantity as before ; or invert the last Term, and 
proceed as in the last Rule. 

EXAMPLES. 

(1) A. lends B. 25^. for 6\ Months. How long ought B. 

to let A. hj.ve 1 0^/. to requite hie Kindness ? 

(2) If 4 Men can do a Piece of Work in 15^ Hours, in how 

many Hours will 1 2 Men do the same I 
(S) If the Penny Loaf weighs 12j oz. when theBuslielof 
Wheat is sold for Bs, what is the Load worth when 
the Penny Loaf weigh* 8^ oz, ? 

(4) Suppose A. lends to B. 100?/. for 6^ Months, what 

Sum must B. lert! A. for 3^ Years, to requite him^ 

(5) How mkny Yards of Cloth, at 8/ 6^. per Yard, must be 

given for 26J Yards, at 5s Id. per Yard ? 



XLV. The DOUBLE RULE of THREE, 
Im Vulgar Fractions. 

RULE. 

PREf*ARE the Numbers as before direded, and theiJ 
pioceed as in page 74?. 

EXAMPLES. 

(1) What Principal, put to Interest, will gain 4/ \5s. in 9 

Months, at 6L per Cent, per Annum ? 

(2) Suppose 12 Students spend 14/ 6j &/. in 16 Days, how 

much will 18 Students spend in 34 Days ? 

(3) If the Caniage oif 40 cwt. SO Miles, cost 16/ 13/ 4//. 

what Weight may I hvie carried 80 Miles for 6/ 17^ 
. 6</. at the same Rate ? 
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(4) Six Mea with their WiveSy upon Cdculation^ found that 

their £xpence3 for three Months .past (allowing 30 
Days to onje Mouth) amounted to 26/ Idr 4w/» I de« 
. mand in what Time 14/ I5s* may he spent by 36 Men 
in the like Proportion ? 

(5) If 30 Men can perform a Pieee of Work in eleven Days, 
I how many will accomplj^sh another four Times as big" 

in one Fifth of the Time \ 
! (6) Agreed for the Carriage of ^ Tons of Goods,. 3 Milea 
I wanting xV for i of | of a Guinea. Wliat was that 

" per cwt. for a Mile? 

i ■ ' ♦ - 

I QUESTIONS /»r EKtrdse in FRACTIONS. 

t (1) FOUR Figure* of nine ntay be so placed and disposed of 
[ as to denote and read for 100, neither more nor less* 

Pray how is that to be done ? 
(1) What Number is that, to which if ^ of V of ^^-f ^ 

added> the Total will be 1 ? 
(3) What Number is that, from which if you deduA the 

■5S5- of I, irnd to the Remainder add Vy of x7> ^1*^ Sum 

will be 3? 
^4) What Number is that, to which if you add Vt of 12, 

more ^^ of STj and from the Total subtraft ^ of 74 

less -14 of It* the Remainder shall be 8 ? 

(5) There is a Number, which, if multiplied by ^ of } of 
2^, will produce no more than 1. What is the Cube 
of that Number ? 

(6) There is a Number, which, if divided by | of -,2^ ^ill 
quote 9\j» Pray what is the Square of that Num- 
ber ? 

[1) If ^ i>f f of i of a Ship be worth ^ of ^ of -J4 of the 
Cargo, Vakie at 1200/, what did both Shij^ and Cargo 
Ftand the Owners in ? 

(8) A Person was posiessed ofa ^ Share of a Copper Mine, 
and sold -J of of his Intereat therein for 1710/. What 
was the reputed Value of the whole Property at the 
same Rate ? 

(9) A Father devised \^ of his Estate to one of his Sons, and 
\f^ of the Residue to another, and tlie Surplus to hit 
Reti^, for her Life ; the* Children's Legacies were 
found to be 257/ 3r W. different. Aay what Money, 
did he leave the Widow the Use of? 
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(10) A Person, making his Will, gave<o oneChild -^ of lui 

Estate, to another \^\ and when these Legacies cane 
to be paid, one turned out 540/ iO^« more than the 
other. What did the Testator die worth ? 

(11) A Lad having got 4000 Nuts, in his return home wu 

met hy Mad Tom, who took from him f of j of hk 
whole Stock. Raving Ned lighted on j^im afterwards, 
and forced j of f of the Remainder from him j un- 
luckily Positive Jack found him, and required ^ of ^^ 
of what he had left. Smiling Dolly was, by Promise, 
to have j^ of a Quarter of what Nuts he brought home. 
How many then had the Bory, left ? 

(12) A younger Brother rebeived 2200/. which was just 4x 

of his elder Brother's Fortune ; and 3 and \ Times 
the elder's Money was \ as muclt again as the Father f 
was worth. What was that ? 
(IS) In Distress at Sea, they threw out 17 hhds. of Sugar, 
worth 34/. per hhd. ; the Worth of which came up [d 
but ^ of tke Indigo they cast overboard: besides whjchi 
ihey threw out 13 Iron Guns, worth 1^ lOr. a«piece; 
the Value of all amounted to ^f of -f^ of that of the 
i^hip and Lading. Pray what Part of the Value came 
into Port ? 

(14) If A. having -f of | of the Half of a trading Sloop and 

Cargo, wofth 16131,^/. sells his Brother B, ^ of J of 
his Interest therein at prime Cost ; wh^ did it cost 
the Brother, and what did hia Cousin P. pay at the 
same Time for -A- of the Remainder? 

(15) X. Y. and Z. can, working tog^her, complete a Stair- 

case in 12 Days ; Z. is Man enough to da it alone io 
^ Days, and X. in 34. In what Time then could 
y. get it done hinrself ? 

(16) A Father dying left his Son a Fortune, ^^ of which 

he ran through in 6 Months ; ^ of the Remainder 
held him a Twelvemonth longer, at which Time he 
had bare 348A lefE. Pray what did his Father be* 
queatb him ? 

(17) Kitty told her Brother George , that though her For- 

tune on her Marriage took 19312/. out of the Family* 
it was but I of two Years' Rent. Heaven be praised 
for this yearly Income \ . Pray what was it ? 

(18) A merry young FeUow ; in a short Time got the better 

of 5- of his Fortune ; by Advice of his Friends he then 
gave 2200/L for an Exempt's Place in the Guavdi; )iii 
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Frofusidn.coiiitintied till he had nd more ^han §80 Gui* 

neas left, which he found hy Computation was just /, 

\- . Fart of jus Money after the Commissioa was bought* 

• Pray what wa* his Fortune at first. 

(19) A 'Person ^ying left hii Wife wil^h Child, 4md making 

• his Willt prderedy that if she went with a Son, | of the 
Estate ^ouid bdong tohinv and the Remainder to 

1' his Mother ; and, if she went mth a Daughter, he 

appointed the Mother |, and the Girl $•• But it hi^)* 
pened that tihe was sdeHvered' both of '^ Son and 
J>aiighter ; by which she lost in Equity 2000/. more 
I than if she had had only a GirL What would have 

I been her Dowry had she only had a Son I 

I (20) A Cistern holds lOd Gallons ; andbeing brim full, hat 
fc two Cocks to run c^ the* Water : by the first of which 

t . a 'Three-gdlon Fail will be filled in 60 Seconds, by 
B ^. the other in ^5. In what Time will this Cistern be 
emptied throtiigfa both these Apertures together, sup* 
posing t*he Efflux dF the Water all the same ? 
(21) A Person having about him a certain Number of 
; Crowns, said, if ^-^^f 'f*? ^^ what he had were added 
together, they would make just 45. How many 
Crowns had he about him ? 
^22) A Gejitleman has an Orchard of Fruit-Trees, one Half 
of the Trees bearing Apples, o6e Fourth Pears, one 
Sixth Plums, and fifty of them bearing Cherries. 

• How many Fruit-Trees in all grow in the said Or- 
chard? 

(^) A Schoolmaster being asked how many Scholars he 
had, answered. If I had as many, and \ as many, 
and j^ as n>any, I should have 99« How many had 
he? 

(24) In the Year I wrote this, if to my Age you add 
4, §■, f, (thereof), with j more. 

The Number 74 will then be had.— 

Ingenious Youths, my Age explore. ' 

(25) A. in a Scuffle, seized on f of a Parcel of Sugar-Plums ; 
B. catched }of it out of his Hands, and C laid hold 
en 1^ more \. D. ran off with all A. had left, except 
I*, which £. afterwards secured slyly for himself; 
then A. and C. jointly set upon B. who, in the Con* 

. fli^, shed \ he had, which were equally picked up 
by X>. and £• who laid perdue. B. then 
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Ch Hat, and to work they all ^nent anew for what it 
contained ; of which A. got ;J^, B. |, D.- -^ ^od C. and 
£. equal Shares of what was left of that Stock ; D. 
then struck \ of what A. and B. last acquired out of 
" their Hands : they with I)if&culCy recovered f of it 
in equal Shares again, but the other three earned off 
f a-piece of the same. Upon this, they called a 
Truce, and agreed, that the \ of the Whole left by A. 
at first should be equally divided among them. How 
much of the Prize, aftefr this Distribution^ r^maift^d 
wilrfi each of the Competitors ? 



i 
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XLVI. DECIMAL FRACTIONS. 



A 



DECIMAL Fra&ion is a Fra£lion whose Denominator 
is always Unity or 1, with one or moi^ Ciphers. Thus, an 
Unit may be imagined to be equally divided into 10 Parts, 
and each of these into 10 more ; so that, by a -continual De- 
cimal Subdivision, the Unit may be supposed to be divided 
into 10, 100, 1000, and so on without End, all being equal 
Parts, called tenth, hundredth, thousandth Parts of Unit or K 

In Decimal Fra6tioas, the Figures of the Numerator only 
tre expressed, the Denominator being omitted, because it is 
always known to consist of an Unit with so many Ciphers as 
there are Places in the Numerator. 

A Decimal Fra^iion is distinguished from an Integer by a 
Point or Comma preBxed, thus, ,5 which stands for -/^ or ^ ; 
,75 for ,V-, or i ; ,2752 for rV^\ ; and 12,010 for 12^§^ 

Ciphers at the Right Hand of a Decimal Fra6lion alter not 
its Value ; for ,5 or ,50 or ,5000 are each of them the same 
Valtr-, and are equal to VW or ^ ; but Ciphers at the Left 
Han J, in a Decimal Fra6iion, decrease tke Value in a tenfold 
Proportion, for ,05 is ^ ; also, ,0005 is -nsofFS* &c« ^ ^^ 
which will plainly appear by the following. 
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'76S4521 284 5 67 &c. 
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By the above Table it also plainly -appears^ that as whole 
Numbers iicrease towards the Left Hand by a tenfold Pro- 
portion, so Decimal Parts decrease towards the Right Hand 
by the same Proportion. 

A finite Decimal is that which ends at, a cert^ Number 
of Places ; but an infinite is that which no where ends. 

A circulating or recurring Decimal is that wherein one or 
more Figures are continually repeated. 

Thus 64,766666, &c. or 64,7 A is called a single circula- 
ting or recurring Decimal. 

And 147,642642, &c, or 147, ji4;^, is called a compound 
recurring Decimal. 

Note. — In all Operations, if the Result consists of several 
Nines, rejedl them, and make the next superior Place a Unit 
more. Thus, for 17,1999 write 17,2; and for 12,99 write^ 
13, &c. 

XLVIL ADDITION of DECIMALS. 

^ Cai£ 1. ADDITION and Subtra£tion in Decimals are per- 
formed after the same Manner as Sect. 2, 3, of whole Num- 
bers : Care being taken that like Parts be placed under one 
another ; and from their Sum or Difference ciit off so many 
Decimal Parts as there are the most in any of the given Num- 
bers. ' '* 

EXAMPLES. 

(1) What is the Sum of ,0476, 21,476, ,0067, 64, 17,6, and 
,20764? 
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(2) Add ,427, 64,075, 27,64!21, 10,8, ,0074, 104, and 
,046842, together. 

(3) What IS the Sum of ,274, ,076, ,64762, ,0706, ^47, 
,007, and 968,42 ? 

Case 2. To add Decimals, wherein there are single Repe- 

teads. 

RULE. 

jpiepeat the circulating Decimals till each Line has an equal 
Number of Decimal Places, and ends directly under each 
other, annexing a Cipher or Ciphers to the finite Terms ; 
then add as before ; only increase the Sum of the Right-hand 
Row with as many Units^s it contains Nines, and the Figures 
in the Sum under that Place wiU be a Repetend. 

EXAMPLES. 

(4) What is the Sum of 47,674, 4,02642, S%0, 6,14:, and 
27,064jg ? 

(5) Add 11,4:, 6,14274, 91,?7, 37,671, and 146,476741. 

(6) What is the Sum of 14,276421, 7^4, 21,64^, 9,27, and 
31,147^? 

CoK 3. To add Decimals, having compound Repetehds. 

RULE. 

Make the Repetends similar and conterminous ; then add 
as before, only increase the Right-hand Figure by as many 
Units as are carried from the Column of Figures, wherein 
ill the Repetends begin together : lastly, dash off for a Repe- 
I tend as many Places as were so in the Numbers added together. 

EXAMPLES. 

(7) What is the Sum of 14,;ir471, 768,;/46, 7,064, and 
26,006;^? 

(8) Add ,;^4jg, 3,67, 27,04;if769/|:, and 9,^46, together. , 



XLVIIL SUBTRACTION of DECIMALS. 

• EXAMPLES. 

(1) WHAT is the Difference between 176, and 10,764 1 

(2) From 647 take ,60746. 

P 
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(3) What is the Difference between 74^6407, and 69,5 ? 

Case 2. To subtrad Decimals that have a angle Repetend. 

RULE. 

Repeat the circulating Decimals till the Lines end together, 
as in Addition ; and if the Repetend of the Number to be sub- 
tradled be greater than the Repetend of the Number it is to be 
taken from, then the Right-hand Figure of the Remainder 
must be less by Unitr than it would be ; or instead of borrow- 
ing Ten, as in whole Numbers or Finites, borrow in this 
Place 9^ the rest as usual, and the Right-hand Place or 
Figure will be a Repetend. 

EXAMPLES. 

(4) What is the Difference between 41,7^, and 21,94648^ 

(5) From 24,1466, take 19,^. 

(6) What is the Difference between 16,1;^^ and 4,194276^^ 

XLIX. MULTIPLICATION of DECIMALS. 

Case 1. MULTIPLICATION in Decimals is also per- 
formed as in whole Numbers, no Regard being had to the 
Decimals, as such, tijlthe Produ^ is obtained; then observe 
the foUowing. 

RULES. 

1 . Strike off so many Figures from the Right Hand of the* 
Product, as there are Decimal Places in the Multiplier and 
Multiphcand. 

2k But if there are not so many Figures in the Produ£l| 
supply the Deficiency by prefixing Ciphers to the Left Hao(f« 
t» make them equal. 

S. If the Number is to be multiplied by 10, 1000^ &c. re- 
move the separating Point in the Multiplicand so many 
places toward the Right Hand as there are Ciphers in the 
Multiplier. 

EXAMPLES. • 

(I) Multiply ,17504, bv 76. (2 Mul. 27,42, by 3,56. 

" M. 8,04704, by ,2575. (4) MuL 5745, by ,067i 
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;5) Mill. ,4 by ,2. (6; MiiL ,047 by ,046. 

(7) MuL ,000476 by ,00078. '8, Mul. ,47 by ,0006. 
(9j Mul. 1,076 by 1000. \,IQ) Mul. ,42,768 by 10000. 

Case 2. Wlien the Produift will contain more Decimals 
than are necessary for the present Purpose, the WorfL maybe 
contnufted by the following 

RULE. 

Write down the Multiplicand as usual, then write under it 
the Multiplier inverted, with the Unit Place thereof under 
that Place of the Multiplicand, whose Place you intend' the 
Produd shall extend to ; then multiply as usual by each 
Figure of the Multiplier, beginning with those of the Mul- 
tiplicand which stand over it, neglefking those to the Right 
Hand, unless so far as to observe what would arise from mul- 
tiplying the Figmres immediately, by carrying 1 from 5 to 
15, 2 from 15 to 25, and from 25 to 35 carry S, &c which 
must be taken in at the Beginning of each Line. The first 
Figure of each particular Produdi must stand in a right Line, 
underneath one another. '^ 

EXAMPLES. 

(U) It is- required to multiply 3,47678, by 27,6782, and to 
have only three Places of Decimals in the Produft. 

(12) Multiply 47,689464 by 26,17694, retaining five Deci- 

mals in the Produdl. 

Case 3. If the Right-hand Figure of the Mu!tiplicand be 
a Circulate. 

RULE. 

. Multiply the Multiplicand as before, by every Figure in the 
Multiplier ; observing to increase the Right Hand of each 
resulting Line by as many Units as there are Nines in the 
ProduA of the first Figure in that Line ; a:id the Right- hand 
Figure of each Line vrill be a Circulate ; and before you add 
them together, make them all end at the same Place, as 
shown in Addition. 

EXAMPLES. 

(13) Let it be required to multiply 147,6>f by ,7* 

(14) Multiply 42,64;^ by ,276. 
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Case 4. When the Right-hand Figure of the Multq)fier is 
a Circulate. / 

RULE. 

Multiply by the Circulate as by a finite Digit> then divid« 
the Produ6l by 9 ; continue the Quotient till the Number of 
Decimal Places are equal to those in the Produ£i, which will 
give the true one ; and proceed with the Remainder of the 
Multiplier, as in the whole Ijrum^rs, pointing oflF for DecU 
malsy as in Case 1. 

EXAMPLES. 

flS^ Multiply 46,2762 by $. 

(16; Let it be required to multiply 261,276 ky ,4^. 

Case 5. When the Multiplicand and Mukiplier are each a 

single Circulate; 

RULE. 

The first Line (or that produced by multiplying by the Cir- 
culate in the Multiplier /nust be managed as in the last Case, 
only, the Rsght-haud Figure must be increased by as many 
Units as therc are Nines in the Produ6t of the first Figure of 
that Line ; the Produd of the Rest must be managed as 
diredled in Case 3, 

EXAMPLES. 

'(17) Multiply 1 41 , I4 by 8,47. 
(18) Let it be required to multiply 24,607^ by 49^ 

Case 6. If the Multiplicand be a compound Repetend^ and 

the Multiplier a finite Number. 

RULE. 

In multiplying, observe to add to the Right-hand Race of 
the Produ<^, so many Units as there are Tens in the ProduA of 
tlie Left-tand Place of the Repetend : and the Produ6l shall 
contain a Repetend, whose Places are equal to those in the 
Multiplicand 5 and if there be more Places of Figures in the 
Multiplier than oae, make all the several Produdls contcrrai- 
nous towards the Right Hand, as in Case S. 
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EXAMPLES. 

(19) Multiply 1,^^ by 6. (20) Multiply 6^%4^hj 27,9. 
Qa$9 7^ If tbe Multipfier be a compound Repecend. 

RULE. 

I. 

Multiply by each Figure of the Multiplier as in whole 
Numbers, and add the several Products together ; then add 
the Result in this Manner : set the Left-hand Figure so 
many Places towards the Right Hand as exceed the Number 
of Places in the Repetend by one, and the Rest of the Figures 
in Order after it ; and thus proceed, till the Result last added 
is beyond the first : lastly, add the several Results together* 
beginning under the Right-hand Place of the first, and from 
thence dash as many Figures for a Repetend as the Repetend 
of the Mukiplier consists of. 

EXAMPLES. 

(21) Mul. 46,74 by 4,;^6,f (22) Mul. 764,74^ by ,j^07/f. 

Case 8. If both Fa6kors have compound Repetends. 

RULE. 

Proceed as in the two last Cases ; for as the Places of the 
Repetend in the ProduA will be uncertain as to their Num- 
ber, they can only be determined (in any Manner fit for 
Pradice) by continuing and repeating ' the first Produ6l« 
which win contain* a certain Repetend, equal to that of the 
Multiplicand* 

EXAMPLES. 

(23) Mul. ^^^jt by S,^7if. (24; Mul. "jh^ by 8,^/. 

la. DIVISION of DECIMALS. 

IN Division of Decimals, the Work is likewise performed 
tt in whole Numbers r the oftly Dififeulty is in valuing the 
Quotient, whidi will be very ea«y by obserang ciAer dF^i» 
following general 

P 2 
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RULES. 

I 

1, The first Figure in the Quotient is always of the same 
Value with that Figure of the Dividend which answers or 
stands over the Place of Units in the Divisor. 

2. The Quotient must always have so many Decimal 
Places as the Dividend has more than the Divisor. 

EXAMPLES. 

(I) Divide 1735,5 by 6,5. (2 bivide ,8332 by ,008^. 
(3; Divide 186,9 by 7,476. (4^ Divide 6 by ,008. 
(5) Div. 246, 1476 by 604,25. (6 Div. 7,268401 by 119. 
O^ Divide 6,7258 by 647. (8 Div. ,0008136 by 678. 
(9j Divide 487,67 by 1000. (10 Div, 4746 by 10000. 

Case 2. There is also a compendious Way of contrading 
the Work, reverse to that in Page 159, by which much La- 
bour is saved, especially when the Divisor hath many Places of 
Decimal Parts in it ; and is performed by the following 

RULE. 

By the first Rule find what is the Value of the first Figure 
in the Quotient ; then, by knowing tlie Denomination of the 
first Figure, the Decimal Places may be reduced to any Num- 
ber proposed, by taking as many of the Left-hand Figures of 
the Dixndend as will answer them ; and in dividing, omit of 
prick off one Figure of the Divisor at each Operation, that is, 
for every Figure you place in the Quotierit, prick off one in 
the Divisior J having a due Regard to the Increase which \voul4 
arise from .the Figure so omi^ed, as in Multiplication, Ca*se'2. 

examples; 

(II) Divide 913,08 by 2137,2, and let the Quotient only 

contain three Decimal Places. 
(12) Divide 6109,2674 by 240,649^ and >t there be only 
four Places of Decimals in the Quotient. 

due S. When the Dividend is a wngle or •coinpoun<J 
Repetend* . , .' 
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RULE. 

If it be a single Repetend, bring down the circulating Figure^ 
until the Quotient either repeats or is as exa6l as required ; 
but if the Repetend in the Divideiid be a compound one, 
then bring down the circulating Figures in the same Order 
they stand in ; and "when you have got through them all, 
bring down the first Figure in the Repetend over again, and 
80 proceed until your Quotient either repeats, or be as exa<fl 
as necessaiy. 

EXAMPLES, 

(13) Divide U^* by 6,84/ 

(H) Let it be required to divide 1694,64/ by 46,$4'9i^ 

Case 4. If the Divisor be a single Repetend* 

RULE. 

Place the Dividend under itself, but removed one Pkce 
towards the Right Hand ; which subtraft, and the Remainder 
^xill be a new Dividend ; which divide by the Divisor in the 
same Manner sfs if it was a terminate Number, 

EXAMPLES. 

(15) Divide 42,86 by $. (IG) Divide 6,426 by 6,$. 

Case 5. If the Divisor and Dividend consist of terminate 
Numbers joined to the Repetend. 

RULE. ' 

Place the Divisor and Dividend under each other, but re- 
moved one Place towards the Right Hand ; then subtraA the 
lov\er 'Lines from the upper : the Remainder* will be a new 
Divisor and Dividend, which proceed with as before direfted. 

EXAMPLES* 

(17) Divide 81869,8694! by 7414,86^. 

( 18) Divide 9,46940 by 64,84v;(. 
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due 6. If a compoand Re^etid iafaand in joog Divisor, 
or in both your Divisor and Dividend. 

RULE. 

Proceed as in. the last Case vtrith your Divisor and Divi- 
dend, only remove them each so many Places towards the 
Right Hand, as they have Places in the Repetend of the Di- 
visor ; but if the Divisor is a compound Repetend,, without 
any terminate Figures, divide by it, as a terminate Number; 
first subtracting the Dividend from itself, as above direded. 

EXA.MPLES- 

(19) Dfvide 147,4^683 by 8,^:6^, 

(20) Divide 4176,426626$ by 37,;l697^. 

LI. REDUCTION of, DECIMALS. 

Case 1, TO Reduce a Vulgar Fraftion to a Decimal. 

RULE. 

* 

Add Ciphers to the Numerator, and divide by the De- 
nominator : the Quotient wiH be the Decimal Fra£kion re* 
quired. ^ ^ 

EXAMPLES. 

(V Reduce }, f, and |, to Decimals«> 
(2' Reduce Vt>^®^ Decimal 

(3) Reduce -^ of •! to a Decimal. 

(4) Reduce i to a Decimal. 

(5) Reduce 7 to a Decimah 
Reduce -J of -J of J to Decimal. 
Reduce \ of Vt ^^ a Decimal. 



(6) 
(7) 



Ciue 2. To reduce Coins, Weights, Measures, &c. into 
Decimals. 

RULE I. 

Reduce the given Money, Weights, A:c. into the lowest Dfe- 
Bomination or Name mentioned, for a Dividend : then reduce 
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the Integer into the same Denomination for aDiviwr x. the 
Result will be the Decimal required. 

RULE II. 

Write the ginen Denominations ov Parta orderly uader 
each other, the iaferior or least Parts being appermost ; let 
these be the Dividends. Against each Part on the Left Hand 
write the Nuao^er thereof contained in one of its superior ; 
let these be the Divisors. Then begin with the lowest Denomi- 
nation, with Ciphers added (making a Dot between the Ci- 
phers and the Figure), and divide, writing the Quotient of 
each Divisor as Decimal Parts on the Right Hand of the 
Dividend next below it : and let this mixt Number be divided 
by its Divisor, and so on, till all be finished ; and the last 
Quotient will be the Decimal required. ( ' / 

RULE IIL 

To reduce Shillings, Pence, and Farthings^ If the Num-^ 
ber of Shillings be even, taice Half for the first Place of Deci- . 
mals, und let the second and third Place be filled up with th)e 
Farthings contained iivtbe remaining Pence and Farthings, al- 
ways remembering to add 1 when they are 25 : If 40, add ^ 
Bat if the Number of Shilliiigs be odd, multiply them by 5, 
and proceed with the Pence and Farthings as before* 



|. 



EXAMPLES. 

8) Reduce lis 6\d, to the Decimal of a £, 

9) Reduce 6x 9^. to the Decimal of a £• 

(10) Reduce 9x. to the Decimal of a Guinea. 

(11) Reduce 14/ ^d. to the Decimal of a Moidore. 

(12) Reduce l&r 44^. to the Decimal of a £, 

(13) Reduce ^ of a Penny to the Decimal of a /. 
(H) Reduce 11 dwts. to the Decimal of a lb. Troy.. 

{IS) Reduce 10 Drams to the ' Decimal of a lb. . Avoirdu- 
pois.' 

(16) Reduce 3 qrs. 14 lb. to the Decimal of a cwt. 

(17) Reduce 6- Inches to the Decimal of a Yard. 

(18) Reduce 6 Furlongs to the Decimal of a League^ 



* 
* 
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(19) 

(201 

(21) 
(22, 

(23) 

(24) 



Reduce 

hhd. 
Reduce 
Reduce 
Reduce 
dron. 
Reduce 
Reduce 
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1 ft galls. 2 qrts. of Wine to the D^dmid of a 

S qrts. 1 pt. of Ale to the Decimal of a Barrel 

8 Perches to the Decimal of an Acre. 

4 Bushels 2 Pecks to the Decimal of a Chal- 

12 Minutes to the Decimal of an Hour. 
12 Days to the Decimal of a Year (Julian.) 



By this Rule the fWllowiug Decimal Tables jure ma4e» 
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Decimal Tables ofCoiv, Weight, ^Wf/ Measure* 



TABLE 

CO^N. 



1. 



lj^«Ster. thelnteg. 



Sh. 
19 
18 



,95 
,9 



171,85 
,8 
,75 



16 
15 



14 

13 
12 
11 
lOl 



,7 
,6 
,5 



9 ,45 

,S5 

,3 
,25 



6 

7 
6 
5 
4 
3 
2 
1 



,15 

,1 
,05 



Fence. 
11 
10. 

9 

8 

7 

6 

5 

4 

3 

2 

1 



Forth, 

8 

2 

1 



Decimals. 
,045833 
,041666 
,0375 
,033333 
,029166 
,025 
,020833 
,016666 
,125 
,008333^ 
^00416 _ 

DecimaU. 
,003125 
,002083 
,001042 



Ounces. 
11 



9 

8 

7 
6 
5 
4 
3 
2 
1 



,75 

,666666 

,583333 

,5 

,416666 

,333333 

»25 

,166666 

,083333 



Note. This Table 
of Oz. will also 
. serve for Inches, 
Months, orDoz. 



TABLE IL 
Troy Weight. 
lib. the Integer. 
Decimals, 
,916666 



Penny' 
weight. 
10 
9 
8 

7 
6 
5 
4 
3 
2 
1 



Decimals. 

,041666 

,0375 

,033333 

,029166 

,025 

,020833 

,016666 

,125 

,008333 

,004166 



Grains. 

20 

10 

9 

8 

7 
6 
5 
4 
3 
2 
1 

i 



Decimals. 
,003472 
,001736 
,001562 
,001389 
,001213 
,001042 
,000868 
,000694 
,000521 

,000347 
,000173 
,0000861 



TABLE III. 
Avoirdupois* 
1121b. the Integer. 



Quart. 
1 
2 
3 



Lbs. 
20 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 



Decimals, 
,25 
,5 

,25 



Decimals. 

,17857] 

,08928( 

,08035'; 

,07142f 

,0625 

,05^571 

,044645 

,03571^ 
,0267« 
,017851 
,00892^ 



Ounces. 
10 
9 
8 

7 
6 
5 
4 
3 
8 
1 



Drams. 
10 
9 
8 

7 
6 
5 

4 



Decimals. 
,00558 
,00502$ 
,00446^ 
,00390( 
,00334( 
,00279 
,00223! 

,001672 
,001 in 
,000531 

Decimattt 
,0003« 
,0003^1 
,00027j 
,0002* 
,0002A 
,00011J 

,oooia 



( 168 ) 



Dedii«l Table. ./Co.» 


, Weight, anrfM 


EA3UKE. 


S 


,010104 


9 


,035714 


j" 




2 


,000069 


8 


,031746 






I 


,000034 


7 


,027 






i 


.000017 


6 
5 


,023809 
.019841 






' TAB 


,E IV. 


Atoik. Weiomt. 


4 


,015873 


I 




1 lb, flie Integer. 


3 
2 


,011904 

,0(17936 






8 


,5 
.4375 


1 


,003968 






7 


PilUt. 


Decimali. 


6 


.375 


4 


,001984 






5 


,3125 


3 


,001488 






4 


,25 


2 


,000992 






3 


,1875 
,125 


1 


,000496 






2 


HoK» 


head the 


1 


,0625 


In 


X^.;,. 






Drami 


Decimals. 


S 


.06125 


SO 


,47619 


t 




7 

6 

5 

4 

S 

2 

1 

TAI 

Lift. N 

ITuDt 


,0273*3 
,023*27 
,019531 
,015625 
,011718 
,007812 
,003906 
LE V. 

e Integer. 


20 
10 
9 
8 
7 
6 
5 
4 
3 
2 


,31746 
,15873 
,142857 
.126984 
,111111 
,095238 
,079365 
,063492 
,047619 
, ,031746 
,015873 


Long 
1 Mile 

rard,. 

1000 
900 
800 
700 
600 
500 
400 


Meas-ukE. 

the Integer. 
Den»ah. 
,568182 
,511364 
,454545 
,397727 
,340909 
,284091 
,227272 




Dmmalt. 




300 


,170454 


100 


,896825 


>/«(.. 


Decir,als. 


200 


,113636 


90 


,357141 


3 


.005952 


100 


,056818 


80 


,317462 


2 


,003968 


90 


,051136 


70 


.27 


1 


,001984 


80 
70 
60 


,045454 
,039773 
,034091 


60 
50 


,238095 
,198412 


TAB 


LE VI. 


: 40 


,15873 


Me 


&SURE. 


SO 


,028«)9 


: 30 


.119047 


Liqiiid. 


D^, 


40 


,022727 


20 


,079365 


1 Gallon 


1 Quarter 


30 


,0170*5 


10 


.0396S2 


Int 


egcra. 


20 


,01136+ 
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Decimal Tables o/'Coin, Weight, aW Measure. 



10 
9 

8 

6 
5 
4 
3 
2 
_1_ 

Feet, I 
2 
1 



,005682 
,005114. 
,004545 
,003977 
,003409 
,002841 

,002273 
,001704 
,001 1 39 
,000568 



Decimals* 

,0003787 
,0001894 



Incbu* 

6 

3 

2 

1 



jyecimals, 

^0000947 
,0000474 
,0000315 
,0000158 



TABLE VIII. 

Time. 
1 Year the Integeh 



Day*. 

300 

200 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

9 

8 

7 

6 

5 



Decimals, 
,821918 
,547945 
,273963 
,246575 
,219178 
,191781 
,164383 
,136986 
,109589 
,082192 
,054794 
,027397 
,024657 
,021918 
,019178 
,016438 
,013609 



4 
3 
2 
1 



,010959: Na'ih. 
,008219' 
,005479J 
,0027391 



1 Day the Integer. 
Hours^ Decimals, 



20 

10 

9 

8 

7 
6 
5 
4 
3 
2 
1 



,833333 

,416666 

,375 

,333333 

,291666 

,25 

,208333 

,166666 

,125 

,083333 

,041666 



Min, 

50 

40 

30 

20 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 



Decimals, 
,034722 

,027777 

,020833 

,013888 

,006944 

,00625 

,005555 

,004861 

,004166 

,003472 

,002777 
,002083 
,001388 
,000694 



TABLE IX. 

Cloth Measure 

I Yard the Integer. 



Qrs. 

3 

2 

1 



Decimals. 

..75 

,5 

,25 

Q 



3 


,1875 


2 


,US 


1 


,0625 


TABLE X. 


Lead Weight. 


1 Foth. the Integer, 


Hund. 


Decimals, 


10 


,51282 


9 


,461538 


8 


,410256 


7- 


,358974 


6 


,307692 


5 


,25641 


4 


,205128 


3 


,153846 


2 


,102564 


1 


,051282 


Qrj. 


Decimals. 


2 


,025641 


1 


,01282 



Lbs. 
14 
13 
12 
11 
10 
9 
8 

.7 
6 
5 
4 
3 
2 
1 



Decimals, 

,0064102 

,0059523 

,0054945 

,0050366 

,004578 

,0041208 

,003663 

,0032051 

,0027472 

,0022893 

,0018315 

,0013736 

,0009157 

,0004578 
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Case 5. To find the Value of any Decimal Fraction, in . 
Moneyt Weight, Measure, &c» 

RULE. 

Multiply the Decimal by the Number of Parts of the next 
inferior Denomination, cutting off so many Places for Decw 
mals to the Right Hand as yoin- given. Decimal consists of ; 
and those on the Left will be Integers ; then multiply the 
remaining Decimals by the next inferior Denomination, and 
cut off for Decimals as before ; thus pitKreed tiQ you have 
brought it into the least Parts of the Integer. 

EXAMPLES. 



(25) 
26) 

27) 
28) 
29) 
30) 
31; 
32; 
33^ 
34) 
35} 
36) 

37; 

38 
39. 



What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 



s the Value 
is the Value 
s the Value 
is the Value 
s the Vidue 
s the Value 
s the Value 
8 the Vabie 
8 the Value 
3 the Value 
s the Value 
3 the Value 
s the Value 
8 the Value 
is %\lq Viilue 



of ,878125 of a Pound Sterling i 

of ,8375 of a ;^. ? 

of ,45 of a Guinea ? 

of ,72708ofaMoidore? 

of ,00243 of a lb. Troy ? 

of ,3375 of a Ton? 

of ,0396 of a lb. Avoirdupois? 

of ,875ofa<:wt? 

of ,16669 of a Yard? 

of ,259 of a League i 

of ,29365 of a hhd. of Wine ? 

of ,875 of .a Barrel of Ale ? 

of ,05 of au Acre f 

of ,125 of a Chaldron of Coals I 

pf>4765ofaDay> 



LIL EXTRACTION of the SQUARE ROOT. 

EXTRACTING the Square Root is fading out such a 
Number, as, being multiplied into itself, the Produ& will be 
equal to the given Number. 

As the Square Root of 81 is 9, consequently '0x9^^1 
the given Number, as in the-foUowing Table. 



{loot. 

Squares. I j 4' 



M 



3 I 4 j 5 



9 I 16 I 25 



Si 



*9 
I 



36149 



a 



64 



M 
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Case 1, To extract the Square Root of any Number, ob- 
aerve the followiDg 

RULE. 

1. Point the given Number or Resolvend into Periods of 
two Figures each, beginning at the Unit's Place, 

2. Find by the Table the greatest Square Number that is 
coQtaitted in the first Period towards the Left Hand, placing 
the Square Number under the first Period, and the Root 
thereoi in the Quotient (as in Division) ; subtract that Square 
oot of the said Periody and to the Remainder bring down the 
next Period for a Dividend. 

S« Double the Quotient or Root, and place it for a JDivi- 
sor, seek how often the Divisor is contained in the Dividend 
(reserving always t|jp Unit's Hace) and put the Aiiswer in 
the Quotient, and also on the Right-hand of the Divisor. 
Then multiply the Divisor by the last Figm-e put in the Quo- 
tient (as in common Division) the Product subtract from 
the Dividend, and to the Remainder bring down the next 
Period, which proceed with as before. 

No^ 1. But if it happens that the given Xesolvend is not a 
perfect Square, Cube,, Ace. then something will remain 
after E^tra^ion hath been nuide throu^out all the 
Points. When this is the Case, you must annex Ci- 
phers, according as the proposed Power requires, viz. 
by Pairs or Twos in the Square ; Threes in the Cube, 
&c. and the Operation. Qontinued as before. 

2; If the given Reso^^end consists <rf a whole Number and 
Decimals together, make the Number of Decimals even 
by adding Ciphers to them. 

EXAMPLES. 

(I) It is required to extract the Square Root of 74-770609. 
(2: What is the Square Root of 6U516 ? 
(3; What is the Square Root of 7658 ? 

(4) What is the Squaws Root of 5^9342864- > 

(5) What is the Square Root of 8209667940,529 ? 
(6 What is the Square Root of ,000729 ? 

il\ What is the Square Root of 2 ? 

(8) What is the Square Root of 2,2710957 ? 

y%\ What is the Square Root of 38,00000625 ? 
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LIII. To extract the SQUARE ROOT of VULGAR 

FRACTIONS. 

RULE. 

Reduce the Fraction or Fractional Parts to its lowest Terms, 
and if it be a mixed Number, to an Improper Fradion; 
then extra<ft the Square , Root of the Numerator for a new 
Numerator, and the Square Root of the Denominator for a 
new Denoniinator. 

EXAMPLES. 

( 1 ) What is the Square Root of -14 i 

(2) What is the Square Root of fJ^ ? 



1 



3) What is the Square Root of 10|f ^ 

4) What is the Square Root of 27 J^^ 

SURDS. 



Case 3. To extra£l the Square Roots of Vulgar Fraftions, 
when they are Surds, i. e, a Number where a Root c«i never 
be exaftly found. 

RULE. 

Reduce the Fraftion or Fra&ioaal Part to its lowest 
Termd, then reduce it to a Decimal, and annex that Decimal 
to the Whole Number (if any), and extra A the Square Root 
therefrom. 

EXAMPLES. 

(5) What is the Square Root of 84- ? 

(6) What is the Square Root of ^^ ? 

(7) What is the Square Root of 761^ ? 



LIV. The USE of the SQUARE ROQT. 

Case 1. To find a mean Proportional between any tvn» 
given Numbers, . ' • 
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RULE. 

Multiply the two given Numbers together, andeitniA the 
Square Root of the Produd, ivhicji Root will be the mean 
ProportioDal sought. 

EXAMPLES- 

(1) What is the mean Proportional between 4 and 9 1 

(2) What is the mean Proportional between 16 and 36 I 

Case 2. To find the Side of a Square equal in Area to any 
giten Sttperfices^ 

RULE, 

£xtra£l the Square Root of the given Superficies^ which 
Root will be the Side of the Square sought. 

EXAMPLES. 

(3) If the Area of a> given Circle is it^SfS, I demand the 

Side of » Square whose superficial Content shall be 
equal iheteto ? 

(4) Suppose I have an elliptical or irregular Fish-Pond^ con- 

taining in Suriace 9 Acres, 2 Rooda^ 15 Perches, and 
woul4 have a Square one of the same Content ; I desire 
yoo will tell how many Yards each Side must be ? 

(5) If the Content ef » grven Circle be 160, what is the Side 

ot a Sqiuoe equal thereto.? 

Cdtt % Having Ihe Aioea «{ s Ciicle, to find the Skimeter. 

RULE. 

As $56 : 4tSBr : er, as 1 : I,27SS9^ : : so k the Area : 
to the Squart of the Diameter. ; or oMiltiply the Square Root 
i»f the Area by 1,12837, and the Piodua will be ihe An- 
iwer« (See Probfem VL ia Mena^ini^iQii. 1. 

0^2 
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EXAMPLES. 

(6) Required the Diameter of a Circle tkat will comprebend 

within its Circumference, the Quantity- of an Acre of 
Land? 

(7) In the Midst of a Meadow weU stored with Grassi 

I took just two Acres to ^ther my Horse ; 
How long must the Cord bb^sihat feeding all roundr 
He mayn't graze kss or more than these two Acres of 
Ground ? 

Coje 4. Any two Sides of a right-angled Triangle, ABC, 
being giveiiy to £nd the remaining Side. 




1. The Base and Ferpeodicular being given, to find the 
Hypothenuse* 

RULE. 

Square each Side, add the Sqiiaret together^ and the SqttMt 
Root of this Sum give* the Hypothenuse required. 

2. If the Hypothenuse and one Side he giveD» to find tlie 
other Side. 

RULE* n 

From the Square of the Hypothenuse suhtrad thfr Square 
of the given Side» the Square Root of the Remainder gives 
the Side required. ^ 

EXAMPLES. 

(8) At Matlock, near the Pe&k in Dethyditre, Where oK 
many surprising Curiosities of Naturey is a Rock by 
the Side of the River Derwenty rismg peipendicukr to 
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a wonderful Height, whickbetng^ inaccess^ie^ I endea- 
Toured to measure, and found by a Mathematical Me- 

{ tfaody that the Distance between the Place of Obserx^- 
tion and the Foot of the Rock was 55i Yard^y and from 
the Top of the Rock to the said Place was l^OJ Yards 
(nearly). Required the Height of thi^ stupendous 
Work > 

(9) A Ladder 40 Feet long may be w planted that it shall 
rea<^h a Window SS Feet fron the Ground on one 
Side the Street $ and without raoYing it at the Foot, 
wiU do the same by a Window 21 Feet high on the 
other Side* The Breadth of the Street is required ? 

(10) A Line, 27 Yanis long, will exadly reach from the 

Top of a Fort to the opposite Bank of a River, 
known to be 23 Yards broad. The Height of the 
Wall 18 required ? 

(11) Suppose a Light-House hwk on the Top of a Rock ; 
the Distance between the Place of Observation and that 
Part of the Rock level with the Eye, and diredly 
under the Building, is given S 1 Fathoms } t he Distance 
from the Top of the Rock !• the Place of Observation 
b 425 Fathoms ; and from the Top of the building 
4f25. The Height of the Edifice is required i 

(12) Two Ships set sail from the same Port j one of them 

sails due East 50 Leagues, the other due North 84. 
How fiur aie they asunder ? 

QUESTIONS for Exercise at Leisure Hours^ 



(13) The Height of an. Elm, growing in the Middle of a 

I circular Island 30 Feet in Diameter, plumbs .53 Feet; 

and a Line, stretched from the Top of the Tree 

I straight to the hither Edg^e of the Water, liS Feet. 

i What then is the Breadth of the Moat, supposing the 

Land on the other Side the Water to be level ? 

[\^) Required the Length of a Shore, that being to strut 11 

* Feet from the Upright of a Building, will support a 

Jamb 23 Feet 10 Inches from the Ground ? 

(15) There are two Columns^ ia the Ruins of Persepolis» 

left standing upright ; one is 64 Feet above the Plane» 

the other 50. Between these, in a right Line, stands 

an ancient Statue, the Head whereof is 97 Feet from 

the Summit of the higher, and 96 Feet from the Top 
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i 

of the lower Column % tlie Base whereof measures just I 

76 Feet to the Centreof the Figm«*8 Base. By tlwe 1 
Notices, the Distance of the Top of the Cohmms nia|r 

be> hy Numhers, easily found. j 

( 16 ) A Castle Wall, there was, whose Height was found 
To be a Hundred Feet from th' Top to th' Groundi 
Aeainst the Wall a Ladder stood upright. 
Of the nme Length the Castle was in Height; > 

A waggish Youth did the Ladder dide { 

(The Bottom of it) ten Feet from the Side > . 
Now I would know how hx the Top did fall* { 

By puBtng out the Ladder from the Wall I 

( 17) As I was walking out One Day, 

Which happened on the first of May« 

As Luck would haire it, I did spy 

A May-Pole raised up on high, 

The which at first me much surprised;. 

Not being before-hand advertised 

Of such a strange uncommon Sights 

I said I would not stir that Night, 

Nor rest content, until I'd fotmd 

Its Height exact from <^ the Grotfnd. 

But when these Words I just had apoke, 

A Blast of Wind the May-Pole broke* 

Whose broken ]^ece I found to be 

JSxact in Length Yards Sixty-thciee, « 

Which by its Fall broke up a HoIe» 

Twice Fifteen Yards from off the'ToIe % 

But this being all that I can do. 

The May-Pole now being broke in tw(^ 

tJnequal Parts, to aid a Friend, 

Ye Youths, pray then an Answer send. 

Cote 5. Any Number of Men being gtren, to form tbeili 
into Square Battle, or to find the Number of .^Lanks and Fiki» 

RULE. 

Extract the Square Root of the Number of Men giveB^ 
^ill give the Number of Men either in K&uk or File» 
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EXAMPLES. 

.^18) A Geacral disposing liis Army into a Square Battle, 
finds he has 23716 Men; required the Number in 
Rank and File ? 



LV. The EXTRACTION of the CUBIUROOT. 



» 
To extract the Cube Root is to find out a Number, which 

being multiplied into itself, and then again into the Produft, 

produceth the given Number. 

As tlie Cube Roiot of 729 is 9, consequently 9 x 9X 9=a 729 

the given Number, and so of others, as in the following 

Table, 





t 




Roots. 


\\%\ 3 ( 4| 5 6 


7| 8 9 : 


Cube. 


18 27 64 1^5 il6 


343 512 729 



RULE. 



\' 



»\ 



1. Make alft^iptriiiy^r cvtry third Figitfl^ ^ven, beginnlirg 
at the Unit's Place 5 S€ek the greatest Cu^to the first Point 
on the Left Hand (by the Table), wh«le> 'R^ot place in the 
Quotient ; •*then S^iibjra^l its Cube ftom.thjb Pericli>»jiyjd to the 
Remainder (if any)ot^g down the three Figures, or your 
next Period, and %^\t your DmdetMf , r* 

2, Find a Divisor, by calling your 'Quotient Figure, with 
a Cipher joined to it, r ; then three Times the Square of r 
will be your Divisor \ seek howoft«i' it ia contained ife the 
Dividend, and put the Answer in the Quotient as in Division, 
Ally with this Difference : call the said Quotient Figure last 
put up ej and multiply your Divisor by it, and place tj^ Pro- 
duce underneath the Dividend ; then multiply» the Square 01^ '*f' 
e by three Times r, and place it also undei* the Dividend : 
lastly, cube the Figure you call ^ , and place it under the Di- 
vidend : then add the three Produ^s together, gives the 
Sid>trahend, which subtrafl firom your Imst Dividend, and to 
the Remainder bring down the next Period, and proceed w ^ 
Wore* 
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EXAMPLES. 



[ 



1 ) What Is the Cube Root of 21024576 1 

2) Extraa the Cube Root of 92398647 ? 

(3) What 18 the Cube Root of 2716243264 ; 

(4) What is the Cube Root of 91 ? 

(5) What is the Cube Root of 6752783423^ ? 

(6) Extraa the Cube Root of 4764,75. 

(7) The S<^dity of a Cube is 36155,027576 laches, \M 
it the Side of that Cube ? 

(8) What is the Side of that Cube which contaips 
67667,921 875 solid Inches > 

(9) What 18 the Cube Root of 219565329 ? 

10) What is the Cube Root of 3105926,917 ? 

11) What is the Cube Root of ,000421875 ? 

12) What is the Side of a Cube whose Solidity ^ 
28022810,390625 ? 

The Biquadrate of any Number is found by extradiog the 
Square Root of the gi?en Number first, and then the 
Square Root of that Root. 

(13) Let it be required to extras the Biquadrate of 

4857532416. , 

• % T -^ 

The Root of the Square cubed, or m^T^sftt of any Nunw 

ber, is found by extraaing the Square Root of the 

given J^mber, then extraa the'* Cube Root of that 

Square Root, which vrill give the siiUh Power required. 

(14) Let it be reqiuired to extraa the Sqi&re cubed Root ef 

49656. '"^ 

The -Root of the Biqwadrate squared, ^ eighth Power, h 
found by Erst extraaing the Square Root of the giveo 
Number, which will reduce it to a Biquaidrate, whick 
proceed with as before direaed* 

(t5) Let it b« required to extraa or find the Root of the 
eighth Power of 43046721. 

The Root of the Cube cubed, or ninth Power of any Num* 
ber, is found by extrafting the Cube Root of the giyea 
Number, and the Result wifl be a cubic Resolvend : o< 
this extraa the Cube Root also» whidi will be th^ R<^ 
of the ninth Power., 
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(16) Let it be required to extsad ox find the %oot of the 
ninth Power of 38742048a 

The Ei^tra6lion of the first and second Siirsdlid8> i. e. the 
fifth and seventh Power^y will prove too difi&cult a Task in 
common Numbers ; I would therefore advise the Tutor to 
teach his Pupils only the Square and Cube Roots here> as they 
are the most use^, and, in shorty as high as is required in 
aQ common Things. Besides, the Reason of the Thing am- 
not be shown tOi the Ptipil comes to the Algebraic Part, 
where it will be easily perfomnsd, and appear more evident. 

IVL To extraa the CUBE ROOT of A VULGAR 

FRACTION. 

RULE. 

The same Rules which are given in Page Vfi «itist be ob* 
served here, only extra^ing the Cube Root instead of the 
Square ; that is, reduce the F^ftions to their lowest Terms $ 
if it be a mixed Ntunber, to an improper Fra£Uon ;'and if a 
Snrdy to a Decimal. 

EXAMPLES. 

f 1) What h the Cube Root of ^^i 

(2) What is the Cube Root of ,S^ ? 

(3) What is the Cube Root of SJIf > . 

(4) What is the Cube Root of 405,VV • 

SURDS. 

(5) What is the Cube Root ef 6f \ 
1%) What i» tie Cube Root of 7^> 

LVIL The USE of tte CUBE ROOT. 

Can L To find the side of a .Cube that shall be equal in 
Solidity to any gtvea Solidt as a Clobet Cylinder^ Prism« 
Cone, &Cb ' i ■ 

RULE. 

Ei^fraft the Cube R06t of the Sotid Content of the given 
BoJy, which Rotot wSl be the Side of the Cube requwed. 
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EXAMPLE; 

(1) There is a Stone of a Cubic Form, which contains 
219 solid Feet. What is the superficial Content of 
one of its Sides ? 

Coie 2. Having the Dimensions of any solid Bodyv to find 
the Dimensions of another sihailar Solid, that shall be any 
Number of Times greater or less than the Sohd given. 

RULE. 

Multiply the Cube of each Side by the Difference between 
the Solid given and that fec^uifed, if greater (or divide by the 
Difference, if less ) than the Solid given ; then extrad the 
Cube Root of each Produ£i or Quotient, whicffwill give the 
Dimensions of the Solid required* 

EXAMPLES. 

{ 2) Suppose the Length of a Ship's Keel to be 125 Feet, the 

Breadth of the Midship Beam 25 Feet, and the Depth 

of the Hold 15 Feet: I demand the Dimensions of 

, another Ship of the same Fonn, that shall carry Three 

Times the Burden ? 

(3) Again I demand the Dimensions of aiiother Ship of the 

same Form, that shall only be half the Burden of that 
who^e Dimensions are given as^^bove ? 

Case 3. Having the Dimensiotls and Capacity of a Solid, 
to find the Dimensions of a similar Solid of a diffezent Ca- 
pacity. 

RULE. 

Like Sohds arc in triplicate Proportion to their homologous 
Sides ; therefore it will be. As the Cube of a Dimension : is 
to its given Weight : : so is th^ Cube of any like Dimension : 
to the Weight sought. 

EXAMPLES. 

(4) If a Ship of 300 Tons Burden be 75 Feet long in the 

Keel, I demand the Burden of another Ship whose 
Keel is 100 Feet long? 

(5) Suppose a Ball of 4 Inches Diameter wrighs Ittb. 1 

demand the Diameter of another tlftit weighs 1141b ? 
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(6) If t Brass Cannon» wlio'sfe Diameter is 11,5 Inches, 
weighs 1000 lb. what will another Piece of OiidnaDce 
(of the same Metal and Shape) weigh, whose Diam- 
eter is 20,83 Inches ? 

Ca^ 4. To 4"<^ ^^'^ mean Proportionals between tW6 
pftn Kumbets. 

rule: 

Divide the greater Extreme by the less ; and the Cube 
Root of the Quotient, multiplied by the less Extreme, gives 
the lesser Mean : multiply the said Cube Root by the lesser 
Mdby and the Produ^ will be the greater Mean Propor- 
tKnuuv 

EXAMPLES. 

(?) What are the two mean Proportionals between 7 and 

189? 
(8) Find two mean Proportionals between 4 and 256* 



LVIII. The SINGLE RULE of THREE in 

DECIMALS. 

RULE. 

REDtJCE the Fraaional Parts into Decimals of the highest 
Name mentioned ; then state the Question, and proceed as in 
whole Numbers, Sedions^II and XIII. 

EXAMPLES. 

(1) Suppose I give St Sd. for 44 Yards of Qoth ; what wiH 

484 Yds. of the same come to at that Rate ? 

(2) If 3i lb. of Tea cost 1/ 5s. what will 14Jlb. come to at 

the same Rate ? 
(8) If 1 lb. of Si^ar cost 1 ly. what will 4 hhda. each weigh- 

ing net 4 cwt. 3 qrs. 14lb. cost at the same Ratei 
(4) A Grocer buys 4 Chests of Tea, each weighfeg net 

2 cwt. 3 (jrs. 14 Ih. for 906/ 10/. At what Rate did 

he give per lb ? 
(*) How far will a Person be able to trayel in 9 Days 8 

Hoursi at the Rate of 12 Miles every 4 Hours, allow- 

ing 12 Hours U> the Day ? 

R 



I 
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(6) An Oilman bought 4 Tuns 20 H Gallons df Florence 

Oil for 240/ 16/ 6^/. ; but by Misfortune it chanced to 
leak out 24§ Gallons. I desire to know at what he 
must sell the Remainder per Gallon,, to be no Loser \ 

(7) Goliah is said to have been 6 Cubits and a {lalf, or a 

Span, high ; this answers to 10 Feet ic'IncbflS andV^^ 
Pray what was the Length of the Cubit in ^British 
Measure ? « 



• 



'.*" 



QUESTIONS for Exercise at LeMtre Hours. 

(8) 111 a Series of proportional Numbers,' the first is 5, the 
third 8 ; the Produdi of the second and third is 78, t 
What is the Difference of the second and fourth ? 

(9) If the Cubic Inch of Olive Oil be ,52835 Decimal 
Parts of on Ounce Avoirdupois, what Quantity of Oil, 
weighing 7ilb. per Gallon, will be contained in a 
Cask allo-wed to hold I3§^ Gallons of Water, each 282 
solid Inches? 

(10) The Cubic Inch of Marble is 1,5688 oz. Avoirdupois. 
What Difference is there, in point of Weight, between 
a Figure containing a ^olid Foot and a Half of Stone, 
and another of equal Dimensions in Brass, 4,63 oz. 
whereof make a Cubic Inch ? 

(11) There are two Numbers, the lesser 75, to which the 
greater is in Proportion as 8 to 5. What is their Sum, 
and the Produdl of their Sum and Difference, the Dif- 

■^ ference and Produ£l of their Squares, and the Sum of 

* the Square of their two Quotas, the greater divided 

by the less, and again the less by the greater ? 

(12) There are two Numbers more, the greater, 224, bearing 
Proportion to the other as 8 to 7. What is the Square 
of their Sum, Difference, and either Quota ? What is 
the Result of the Square of the Sum of the Difference, 
added to the ProduA of their Sum and Difference \ 

(13) If, during the Tide of Ebb, a Wherry should set out 
from London Westward, and at the same Instant an- 
other Hiiould put off at Chertsey for London, taking 
the Distance by Water at 34 Miles : the Stream for- 
wards one and retards the other, say, 2| Mil^ an 
Hour. The Boats are equally laden> the Rowers 
equally good, aud in the ordinary- Way of Working, 
iA still Water, would proceed at the Rate of 5 Miles 
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an Hour. The Question is, where in the River the 
two Boats would meet ? 

(14) A Bullet of cast Iron, 4 Inches Diameter, weighs expe- 

rimentally 9 lb. What, is the Difference of the Weight 
of one that is 13^ Inches in Diameter, and another 
that is no more than 7t Inches ? 

(15) A gay ydifncr Fellow had 18200/. left him. by an old 
Uncle, to whose Memoi^y he expended three per Cent, 
of his whole Fortune, in*a sumptuous Funeral and 
Monument : 9 per Cent, of the Remainder he made a 
Present of to his Cousins, forgotten for his Sake by 
the old Man ; with ^ of what was left he bought a 
fine Seat : with \ of the Residue a Stud of Horses ; 
he squandered away 550/ upon one Mistress ; and af- 
ter he h^ lived at the Rate of 2000/ a Year for 19 
Months together^ he had both ruined his Health and 
impaired his Fortune. Pray, at his Death, what was 
there left for- his Sister, who was his Heir at Law ? 

The EFP£C?*S of LIGHT, HEAT, and AT- 

TRACTION- 

THE Effects or Degrees of Light, Heat, and Attraction, 
are reciprocally proportional to the Square of their Distances 
from the Centre whence they are propagated, 

(16^ »Suppo3e that in a Room, where two Mt;n, A and B 
are sitting, there is a Fire, from which A is three 
Feet, and B is six Feet distJ^nt ; it is required to find 
how much hotter it is at A's Seat than at B's ? 

(17) Supposing the Earth to be 81000000 Miles distant from 

the Sun, I would know at what Distance from him 
another Body must be placed, so as to receive Light 
and Heat double to that of the Earth ? 

(18) The Distance between the Earth and Sun is accounted 

81000000 Miles ; the Distance between Jupiter and 
the Sun is 424000000 Miles. Tlie Degree of Light 
and Heat received by Jupiter, compared with that of 
the Earthy is required ? 

(19) Mercury, the nearest of the Planets to the Souite of 
Heat, Light, and Life, in our System, the Sun, is 
about 32 Millions of Miles from him ; Saturn, the re- 
motest of the Planets, is usually distant about 777 Milli- 
ons of Miles* What Comparison or Proportion is there 
J^twcen the Solar Influences on these tw* Bodies ? 
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(20) Suppose, with Dr. Keil, the Pistance of the 8uiitob« 
^m us 1 1 5 of his Diameters \ how much hotter is it 
then at the Surface of the Sun than under our Equator \ 

(21) A Ball, descending by the Foixe of Giavity from the 
Top of a Tower, was observed to fell Half the Way iir 
the last Second of Time. Required the Tower's Height, 
and the whole Time of Descent. 

The less porous a Body^is, the greater is its Density. 

(22; The Compactness or Density of the Moon i^ to that of 
the Earth, as 132 J is to J Oa WJiat Proportion thei . 
is there between the Quantity of Matter in the Esrth 
and that in the Moon, since the Earth's diameter is 
7970 Miles, and that of the Moon 2170? 

(23) There is a vast Country in Ethiopia Superior, to whose 

Inhabitants the Moon doth always appear to be most 
enlightened when she is least enlightenedt. and to bt 
least when most, according to Gordon's Geographical 
Grammar. Admitting the mean Distance of the 
Earth and Moon's Centres ^OOpQ APe% in what 
Proportion is this lUuminatioa \ 

Velocttks acquired hy beanjy Bodies faUmg, 

The Velocity acqtrii<ed by heavy Bodies fidling near th* 
* Surface of the Earth is 16f Feet in the first Second : and as 
IGJ Feet are to the Square of one Second, or 1, so is the 
given Distance to the Square of the Seconds required 3 or, 
on the Contrary^ to determine what Space a heavy Body has 
passed in any Time given, is. 

By mxiltiplying 16i, the Descent of a heavy Body in one 
Second of Time, by as many of the odd Numbers, beginning 
from Unity, as there are Seconds in the given Time, viz. by 
1 for the first, S for the geconi 5 for the third, - 7 for the 
fourth, &c. the Sum Total will give the Space it hath passed. 

(24) Suppose a Stone let go into an Abyss should be stopped 
at th^ End of the eleventh Second after its Delivery, 
what Space \YouId it have gone through f 

(SS^ What is the Difference between the Depth of two Well«i 
into each of which should a Stone be dropped at the 
same Instant, one will meet with the ^Dqttom at 6 
Seconds, the other at 10 ? 

\2Q) If a Stone be 191 Seconds iu desceuding^ frgm the Top 
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«f a Precipice to the Bottomt what k the Height of 

the same ? 
(27) In what Time would a Musket Ball, dropped from the 

Top 'of Salisbury Steeple, said to be 400 Feet high, be 

at the l^ttom ? 
^28) If a Hole could be bored through the Centre of the 

Earth, in what Time after the Delivery of a heavy 

Body on ita Surface would it arrive at its Centre ? 

LIX. The DOUBLE RULE of THREE in DE- 
CIMALS. 

REDUCE the Fractional Paits to Decimals, and then pro- 
ceed as in whole Numbers. 

EXAMPLES. 

0) If 1/ 2r worth of Wine wiU su£ice a dvh of 12 Persons 

wheo the Wise is sold at the Rate of 25/ 4/ per hhd. 

how many Persona will 1/ 12x worth serve, when tht; 

Wine is sold after the Rate of IS Guineas per hhd. ? 
(2) If 61b, of Pepper bfe worth 13lb. of Ginger, and 19lb. of 

this be worth 4Jlb. of Cloves, and lOlb. be equivalent 

to 68lb. of Sugar, at Sd per lb. what is the Value of 

1 cwt. of Pepper? 
{%) What Money, at 3§ per Cent, will clear 38/ lOf in a • 

Year and a Quarter's Tisoe I 

-QUESTIONS far Exercise at Leisure Hours. 

(4) A lent his good Friend B fourscore and eleven Gui- 
' neas, from the 1 1th of Dec*^ to the 1 0th of May follow- 

ing : B on another Occasios, kt A have IQO Marks, 
from September 3 to Christmas IbUowing. Quere, how 
long ought the Person obliged to let his Friend use 40/. 
fully to retaliate the Favour I 

(5) A B and C will trench a Field in 12 Days ; B C and 
D 19 14 } C D and A will dai^ in 15 \ and DA and 
B in 18.. In what Time will it be done by all of them 
together, and by each of them singly p 

C6) A young Hare starts 5 Rods before a Greyhound, and is 
not perceived by him till she has been up 34 Seconds ; 
she scuds away at the Rate of 12 Miles an Hour \ and 
the Dog, oo View> makes after her at the Rate of '20* 

R 2 
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• How \otg win the Course hold, and what Ground will 
be run, beginning with the Outsetting of the Dog \ 

VIBRATION of PENDULUMS. ' * 

IT hath been found by Experiment, that a Pendulum 39,2 
Inches longj in our Latitude, vibrates 60 Times in one 
Minute : and that the Lengths of the Pendulums are to one 
another reciprocally as the Square of the Number of their 
Vibrations made in the same Space of Time. 

(7) What Difference is there between the Length of a Pen- 
dulum that vibrates Haifa Second, or 120 Times in , 
a Minute, and another that swings double Seconds, or 
30 Times in a Minute > 

(8) What Difference will there be in the Number of Vibra- 
tions made by a Pendulum of 6 Inches long, and an- 
other of 1 2 Inches long, in an Hour's Time \ 

(9) What Difference is there in the Length ef tw» Pendu- 
lums, the one swinging 30 Times, the other 190 Times 
in ^n Hour ? 

(10) Give the Length of a Pendulum, that will swing once 
in a Third, ditto in a Second, ditto in a Minute, ditto 
in an Hour, ditto in a Day ? 

nl) Observed, that wlfile a Stone wds descending to measure 
the Depth of a Well, a String and Plummet, that 
fram the Point of Suspension, or the Place where it 
was held, to the Centre of Oscillation, or that Part 
of the Bob, which, being divided by the circular Line, 
struck from the Centre above said, would divide it 
into two Parts of eqtial Weight, measured just 13 
Inches, had made 8 Vibrations, Pray i^hat was the 
Depth, allowing 11500 Feet per Second for the Return 
of Sound to the Ear ? 

LX. FELLOWSHIP.' * ' 

How to perform Fellowship, either Single or Double^ with* ' 
out that tedious and laborious Task of making so man? 
different Stating^ as there are Persons concerned ?' 

RULE. 

• • • 

L DIVIDE the whole Gain or Loss by the whole Stock* 
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21. Mult^ly the Quotient by each Person's particular 
Stock ; and the several Products will be the respective Gain 
or Losft of each. ^ 

ATo/^^— This- Rule isr best adapted for Zlecimals* 

EXAMPLES. 

(I) Three Persons making a joint Stock: A puts in 750A 
B 450/. C 300/. vrith which they trade a certain Time ;, 
and» when they balance Accounts, find that they have 
gained 300/. What is the Share of each ? 

(2; Three Merchants, A B and C traded together; A put 
in 120/ for 8 Months; B 250/ for 4 Months ; and C 
100/ for S. Months : they gained 184/ 10/. What ik 
^ each Man's Shai-e of the Gain ? 

(S) Once .as I walk'd upon tbye Banks of the Rye, 
. Ta see the purling Streams glide gently by* 
And hear the pretty Birds to chirp and sing, 
Making the Groves with Melody to ring ; 
I, in the Meads, three beauteous Nymphs did spy^ 
That for their Pleasure came as well as I ; 
And unto me their Steps they did direct, 
Saluting me witK most benign Respect, 
Saying, "Well met l we've Business to impart^ 
Which we cannot decide without your Art : 
Our Grandam'ft dead, and left a Legacy 
Which is to be divided among&t three ; 
In Pounds it is two hundred twenty-nine. 
Also a good Mark, being SterUng Coin." 
Then spake the eldest of the lovely three, 
" I'll tell you how it mu&t divided be ; 
Likewise our Names I unto you will teU ; 
My Name is Moll, the others Anne and NeH,, 
As oft. a» I five and five-ninths do take> 
Anne takes four and three-sevenths^ her Part to make ; 
• As oft ^8 Anne four and one-ninth does tell, 
Three and two-thirds must be took up by Nell.'* , 

For mote Examples, see Sections XXY and XXVI* 
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Of Simple Interest, Annuities, or Pensions, fcc. 

LXI. SIMPLE INTEREST. 

Here are five Letters to be observed, viz* 

P ^ aay Principal or Smn put to Interest* 

I zz the Interest. 

T = the Time of the Priaoilial's continuing at Interests 

A == the Amount, or PriocipaU and Interest. 

R =s the Ratio, or Rate per Cent, per Annui 



Note, — ^The Ratio is the Simple Interest oFl/ for one Year^ 
at any given Rate, and is thus found^, % 

Viz. 100 : 5 : : 1 : ,05 the Ratio at 5 per Cent, per Amv 

Or, 100 : 6 : : 1 : ^06 the Ratio at 6 per Cent., per Ann. &C€ 

And in this Manner the Ratios in the fiollowing; Table are 

fbundV 

TABLE. 



3 =:,0S 
34=:,0S5 

4 =r,04. 



4^^,645 
5 =,05 
5i=t,055 



Cast L When the Principal, Tttne, and Rate per Qitt^ 

ace given, to find the Jhiterest. 

RULE. 

Multiply the Principal, Rate, and Hme^, continnally int<> 
•ne another, the Product is the Interest sought. 

Or, if /=the Principal, ^rrthe Time~>, r=lhe Rate, aod 
7=3 the Interest, ^en the Theorem will be as follows. ' 

Th'EORem )• jO / rsx/. 

EXAMPLES. 

(1) What is the Interest of 260/ Vjs 6d for 5i Tears, atH 
per*Cent. per Annum I 
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{2) What h the Intemt of 500/ from May the l^h» 1784v 
to November the 24th, 17S9, at 5^ per Cent, per Aon ? 

Case 2. When the Interest required is for Days onlyf 

RULE- 

Multiply the Interest of 1/ for one Day, at the given Rate, 
\r the Principal and Number of Days ; it will g^ive the An- 
swer. 

The liiter^t^^f 1/ for ode Day is tkus found, 
d. I d. L 

Viz. As mS : ,05 ; ; 1 : ,0001369863, &c. 
Or 365 : ,035 : i 1 : ,00009589041, &€. 

• TABLE- 



per CenU Decimals. I 

3 =r,00008fil917« 
3ic:^000095B904lt 
f 4 ss ,000109589014' 
4iaB ,0001 2S2Wr67[ 
5 tr ,0001 369863 I 

EXAMPLES. 

(3j What is the. Interest of 370/ lOs fiar 220 Days, at+t 
per Cent per Annum ? 

(4) What is the Interest of 600/ from the 1st of July, 1789^ 

to the 24th of February following, at 6 per Cent. \ 

Case 3. Wheti the Principal, Time, and Rate per C^nt. are 

given, to find the Amount. 

» 

RULE. 

Find the Interest by Theorem I» whi^h» added to the 
j'nncipali will give the Amount. 

Thus, Theorem 2. ptr +/ 5:; 4- 

EXAMPLES. 

(5) What will 284/ \0s amQjmt t^ i% 7 Years, a> S^^jpct 
Cent, per Anuu);^ i 



190 - Simple Interest. 

(6) What will 672/ 5t amount to in 5\ Years, at 4t per 
Cent* per Annum I 

(7) What will 5*00/ amount to in 6 Years 120 Days, at 4J 
pa* Cent, per Annum ? 

Case 4. When the Rate, Time, and Interest are given, to 
find the Principal. 

HULE. 

Divide the Interest by the Product of Rate and Tioiei.the 
Quote is the Principal. 

/ 
Thus, Theorem S. - ss/* 

tr 

'% 

EXAMPLES. 

(8) I demand what Principal, being put to Interest for 3 
Years, will gain 69/ ISs 6<7r at 5 per Cent, per Aonum ? 

(9) I demand what Principal, being put to Interest for 5} 
Years, will gain 64/ 1j at 4| per Cent, per Annum ? 

(10) I demand, what P^rincipal, being put to Interest for 4 
Years, at 4 per Cent, will gain 67/ 15# 9J//. ? 

Case 5. When the Amount, Rate, and Time are givea, 
tiD find the Principal. 

RULE. 

Add 1 to the Product of the Rate and Time, and by that 
Sum divide the Amount ; the Quote is the Principal. 

Thus, Thboreh 4. =s A 

EXAMPLES. 

(11) What Principal, being put to Interest, will amount tm 
354/ 4j 0\d in 7 Years, at S4 per Cent, per Annum ? 

(12) What Princ^al, being put to Interest, will amount t^ 
500/ 9s Sid. in 6 Years 5 Months, at 5 per Cent, per 
Annum ? , 

(13) What Principal, being put to Interest for 7 Years 220 
Days, at 4rl per Cent, per Annum, will anwi^nt talOOA t 
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Case 6. When the Principal, Interesty and Rate are given, 
to find the Time. ^; . # » • • 

RULE. 

Divide the Interest by the Product- of the Principal and 
Rate : the Quote is the Time* 

Thus, Theorem S.^^^iu 
EXAMPLES. 

(14^ In what Time will 46^ lOr gain 69/ 13/ &/ at 5 per 
Cent, per Annum ? - 

(15) In what Time will 260/ gain 647 7/ at 4J per Cent, 
per Annum ? 

(16) Inwha^ Time will 500/ gain 130/ 9s 7d at 6^ per 
Cent, per Annum ? 

Case 7. When the Principal, Interest, and Rate are given, 
to find the Time. 

RULE. 

Divide the Amount, less the Principal, by the Product of 
the Principal and Rate ; the Quote is the Time^ 

a—p 
Thus, Theorem 6. -... = t» 

fr 

EXAMPLES. 

(IV) In what Time wiH 2847 10/ amount to 3547 4/ Oi^/at 
3^ per Cent, per Annum f 

(18) In what Time will 672/ 5/ amount to 847/ 17/6^. at 

4^ per Cent, per Annum ? 

(19) In what Time will 378/ 18/ amount to 500/ 9/ 3i^/. 
, at 5 per Cent, per Annum i 

Case 8. When the Principal, Interest, and Time are given, 
to £nd the Hate per Cent. 
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RULE. 

DiTi^e the Interest by the Product of the Pnndpal and 
Time : the Quote is the Rate. 

/ 
Thusy THtoREM 7. — =: r, 

4 

EXAMPLES. 

(20) At what Rate per Cent, will 464/ IQf gain 69/ ISs 6d 

in 3 Years ? 

(21) At what Rate per Cent, will 260/ gain 64/ 7/ in 5i 

Yeart? i 

(22) At what Rate per Cent, will S6(X 12» 8j J gain 2S5/ 

9/ 4k/ in 7 Years? 

Case 9. When the Principidy Amount^ and Time are gi^^^ 
to find the Rate. 

RULE. 

Take the Difference between the Amount and Principal, 
and divide it by the Product of the Principal and- Time : the 
Quote is the Rate, ' 

Thus, Theorems. ^IZhr r. 

EXAMPLES. 

(23) At What Rate per Cent, wfll ^84/ lOr amount to 354/ 

4/Oi^/in 7 Years? 

(24) At what Rate per Cent. wiH 378/ I8x amoafit to 500/ 

9tSiii'm6 Years ? 

(25) At what Rate per Gent, will 672/ 5i amount to 847/ 

17/ 6^ in 5i Years? 

LXn. Of ANNUITIES, PENSIONS, kc. in Atirears, 

at SIMPLE INtEREST. 

AN Annuity is a Yearly Income ailttng Imm Mobey^ 8ic, 
and is either paid for a Term of Years, or upon a Life« 
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Annuities or Pensions are said to be in Arrears, when they 
are payable or due either Yearly, Half- Yearly, or Quarterly, 
and are unpaid for any Number of Payments. 

Here U represents the Annuity, Pension, or Yearfy Rent, 
A, T, R, as before. 

Gate I a When U, R, T, are given, to find A. . 
Theorem 9. — Xr x '{^ tu zz A. 



When the Annuity, >&c. is to be paid Half- Yearly, er 
Quarterly, then for Half- Yearly Payments take Half the 
Ratio, Half the Annuity, &c. and twice the Number of 
Years ; and for Quarterly Payments take a fourth Part of the 
Ratio> a fourth Part of the Annuity, and four Times the 
Number of Years ; which work with as per Theorem. 

EXAMPLES. 

26) If 250/ Yearly Rent, P.ension, &c. be forborne or tin- 
paid 6 Years, what will it amount to in that Time, at 
3 per Cent, for each Payment, as it becomes due ? 

(27) If a Salary of 250/ payable every Half- Year, -remain 
unpaid for 6 Years, what would it amount to in that 
Time, at S per Cent, per Annum ? 

(28) If a Salary of 250/ payable every Quarter, was left un- 
paid for 6 Years, what would it amount to in that 
Time, at S per Cent, per Annum ? 

It may be observed, by comparing the Answers of the 
three last Examples, that the Half- Yearly Payment is more 
advantageous than the Yearly one, and also the Quarterly 
more than the Half- Yearly. 

Ccue 11. When A, R, and T, are given, to find U. 

2a 

Theorem 10. = U* 

' Ur — tr + 2^ 

When the Payments are Half- Yearly, take.4<z; if QaHr- 
terly, &i ; and proceed with the Ratio and Time as before. 

S 
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EXAMPLES. 

(29) If a Salary, payable Yearly, amounts to 1612/ IOj la - 
6 Years, as 3 per Cent, what is the Sal^ ? 

(30, The Amount of a Salary, payable Half- Yearly, for 6 
Year8,at 3 per Cent, is 1623/ i5x. What ir the Salary? ; 

(31) If the Amount o^ an Annuity, .payable Quarterly, be 

1629/ 7j 6^ for 6 Years, at 3 per Cent, what is the i 
Annuity ? i 

Case 12. When U, A, and T, are given, to find R. 

2« — 2ut 
Theorem 11. _-^— = R. | 

„^ — ut ! 

Wlien the Payments are Half- Yearly, take 4^ — 4^ut for a | 
Dividend ; if Quarterly, take 8^j — -«/, and proceed with the 
Annuity and Time at is mentioned in Theorem 9, 

EXAMPLES. 

(32) If a Siilary of 250/ per Annum amounts to- 1612/ lOr 
in 6 Years, what is the Rate per Cent ? 

^33) If a Salary of 250/ per Annum^ payable Half-Yearly, \ 
amounts to 1623/ in 6 Years, what is the Rate per 
Cent. ? 

(34) Suppose a Pension of 250/ per Annum, payable Quar- 
terly, amounts to 1629/ ^t ^ m 6 Years, what is the 
Rate per Cent. ? 

Case 13. When U, A, and R> are given, to findT. 

2 ^/2fl XX X rp 

Theoeem 12. First «*^ I =;X, Then ^ y—x—^ 

When the Payments are Half-Yearly or Quarterly, pro- 
ceed with the Ratio and Annuity as mentioned before, and 
T will be equal to those Half-Yearly or Quarterly Pay- 
ments. 

EXAMPLES. 

(35} In what Time will a Salary of 250/ per Annum amount 

to 1612/ lOj at 3 per Cent. ? 
(36; If an Annuity of 250/ per Annum, payable Half-Year- 
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ly, amount to 1623/ 15^ at 3* per Cent, what Time 
were the Payments forborne ? 
(37) If an Annuity of 250/ per Annurat, payable Quarterly, 
amounts to 1629/ Is 6^/at 3 per Cent, what was the 
Time bf Forbearance \ 

LXIIL PRESENT WORTH of ANNUITIES, &c. 

HERE P represents the present Worth, U, T, and R, as 
before* . 

€ase 14. When U, T, and R, are given, to find P. 



Theorem 13. tir-^tr^<2i . ^ u=:P. 
, 2/r + 2 

The same is to be observed here for Half-Yearly and Quar- 
terly Payments, as before mentioned. 

EXAMPLES. 

(38) What is the present Worth of 25Ql per Annum, to con- 
tinue 6 Years I 

(39) What is a Pensioii of 250/ per Annum worth in ready 

Money, payable Half- Yearly , at 3 per Cent, for 6 Years ? 

(40) What is the present Worth of 250/ payable Quarterly, 
for 6 Years, at 3 per Cent. ? 



• ^ 



Case 15. When P, T, and R, are given, to find U. 

/r + 1 

Theorem H. ==^ ^•X2/»=:U. 

ttr-^tr +2/ 

When the Payments are Half^Yearly, muhiply by ^ ; 
for Quarterly, by 8/ ; and proceed with / and r as before 
directed* 

EXAMPLES. 

(41 ) What Annuity is that which, for 6 Years' Continuance, 
produces 1366/ lOf Sd present Worth, at 3 per Cent. ? 

(42) There is an Annuity, payable Half-Yearly, for 6 Years ^ 
to come ; what is the Yearly Income, when the. present 
Worthy ^1 3 pec CQOtt is 1376^ 5s, ? 
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(43) Tlierc is an Annuity, payable Quarterly, for 6 Years to 
come, \ what is the Yearly Income, whep the present 
Worth is 1380/ W 6J at S per Cent ? 

Case 16* When U, P, and T, are given, to find R. 

«/— ^ X % 

Theorem 15. =r R. 

2/^+ Hi — ntf 

When the Payments are Half- Yearly, or Quarterly, pro- 
ceed with t.he Annuity and Time as before directed ; and the 
Quotient will be the Answer accordingly ; i. e. if for Half- 
Yearly, the Quotient will be Half the Ratio, and if for Quai- 
terly, a fourth Fart of the Ratio^ 

EXAMPLES. 

(44) At what Rate per Cent, will an Annuity of 250/ per 

Annum, to continue 6 Years, prodnce the present 
Worthof 1 366/1 Of W.? 

(45) If an Annuity of 250/ per Annum, payable Half- 
Yearly, having 6 Years to come, » sold for 1376/ & 
what is the Rate per Cent, ? 

(46) At what Rate per Cent, will an Annuity of 250/ per 
Annum, payable Quarterly, to continue 6 Years, pro* 
duce 1380/ lis ^ for the present Worth ? 

Case 17. When U^ P, and R, are given, to find T. 



2 2/ 
rHEOREM J 6. First — : ~ 1 rr *. 



rn 



Then ^-^+-i —^*' 



ur 



When the Payments are Half-Yearly, or Quarterly, pro- 
ceed with the Annuity and Ratio as before dii-ectedj and the 
Quotient will be the Number of Payments. 

EXAMPLES, 

(47) If an Annuity of 250/ per Annum produces 1366/10; 
6d for the pi-esent Worth at 3 per Cent, what is the 
Time of its Continuance \ 
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(48) An Annuity of 250/ per Annum, payable Half-Yearly, 
ia sold for 1376/\5x at 8 per Cent, I desire to know 
the Number of Payments, and Time to come ? 

(49) Suppose a Lease of a House of 250/ per Annum, pay- 
able Quarterly, is sold for 1380/ 17/ 6</ at 3 per Cent: 
I demand the Number of Payments, and Time to come ? 

LXIV. ANNUITIES, &c. taken in REVERSION. 

Cme 18. To find thfe present Worth of an Annuity taken 
in Reversion.* 



RULE. 

1. Find the present Worth of 
the Yearly Sum at the 
given Rate, and for the 
Time of its Continuance. 

2. Change P into A, and find 
what Principal being put to 
Interest will an^ount to A 
at the same Riite, and for 
the I'ime to come, before 
the Annuity, &c. com- 
mence5»> 



Theorem 17« 

i . Thus : X U= P. 

2/rHb 2 



2. Thus = P 

tr + 1 



EXAMPLES. 

(50) What is the present Worth of 250/ per Annum, to con- 
tinue 6 Years, but not to commence until the End of 
4 Years, allowing 3 per Cent, to the Puccliaser ? 

(51) What ia the present Worth of a Lease of 80/ per An- 

num, to continue 7i Years, but not to commence until 
the Etid of 5'Yeai%, allowing 4*1 per Cent, to the Pur- 
chaser? * '. f ; 

(52) There is a Legacy of 40/ per,, Annum, for 10 Years, 

left to a Person of 14 Years of Age ; the Time of Pliy- 
ment is not to commence till the said Person's Age 
be 21 $ but he, wanting a Sum of Money, is minded 
to sell the same at 5 per Cent. I demand the present 
Worth? 

tote 19. To find the Yearly Income of an Annuity, &c« tt^ 
Keveraion* 

S 2 
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RULE. 

1. Find the Amount of the 
present Worth at the given 
Rate, and for the Time- of 
its Continuance. 

2. Change A into P, and find 
what Annuity being sold 
will produce P at the same 
Rate, and for the Time of 
itf Continuance. 



Thus, Theorem 18, 
ptr ^ p:=: A. 



Thue 
#r+ 1 



ttt-^^r + 2t 



X2/ = U. 



EXAMPLES. 

(53) A Person having an Annuity left him for 6 Years and 5 
Months^ but not to commence till the End of 4 Years^ 
lias disposed of it for the present Payment bf 1220/ 2f 
2\d. allowing 3 per Cent, to the Purchaser. What is 
the Yearly Income ? 

(S^) There is a Lease of a House taken for 7i Years, bui 
pot to commence until the End of five Years; the Lessee 
would sell the same for 419/ 15j \\d, present Payment, 
allowing 4^ per Cent, to the Purchaser. What is the 
Yearly Rent ? 

(55) There is a Legacy of a certain Rate per Annum, for 10 
Years, left to a Person of 14 Years of Age ; but the 
Time of Payment is not to commence till the said 
Person's Age be 21 Years ; but he, wanting a Sum of 
Money, sold it for 241/ 19/ 6^/; allowing 5 per Cent, to 
the Buyer. I demand the Yearly Rate I 

LXV. REBATE or DISCOUNT. 

• • - ' 

. : (HERE S represents the Sum to be discounted, P the pre- 
sent Worth, T and R as before. 

Cajf20n^ When S, T, and R, are given, to find P. 

Thborem 19. — s=P. 

tr+l 

EXAMPLES. 

(56) What is the present Worth of 150/ due 9 Monthslience, 
at 5 per Cent. ? 
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(57 ^ What is the present worth of 1000/ due at 5 Months, 
at A\ per Cent. I ' . 

(58) What is the Discount of 9342/ at 4 per Cent, for 10 
Moijths ? . 

Case 21. When P, T, and R, are given, to find S. 
Theorem 20. ///• ^^ /^ = S. 

EXAMPLES. 

J' . 

(59) Suppose I receive 144*/ llx 6\d now for a Sum of 
•Money due 9 Months hence, allowing 5 per Cent, for 

present Payment, I demand the Sura that was due at 
first? 

(60) If the present M^orth of a Sum of Money due 5 Months 
hence, allowing 4-J^ per Cent, be 981/10/ 5 J. what was 
the Sum first due ? ^ 

(61) A Person paid 91 1 1/ 3/ ^d for a Debt due 10 Month$ 
hence, he being allowed 4 per Cent, for the Discount* 
How much was the Debt ? 

Soie 22. When S, P, and R, ^e given, to find T* 

J > p 

Theorem 2^1 = T 

EXAMPLES. 

(62) The present Worth of 150/ due for a certain Time to 
come is 144/ 12f 6^^ at 5 per Cent. I demand in what 
Time the first Sum should have been paid, if no Re* 
bate had been made ? 

(63) A Person receives 981/ lOf tdior 100/ due at a cer- 
tain rime to come, allowing 4 J per Cent. Discount. I 
desire to know in what Tin:ie the Debt should have 
been discharged without any Rebate ? 

(64.; I have received 9111/3/ 8^ for a Legacy of 9342/. 
allowing the Executor 4 per Cent. I demand when 
the Legacy was payable without Rebate ? 

Case 23. When S, P, and T, are given, to find R. 

/ — -p 
Theorem 22. = R. 
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EXAMPLES. 

{'^S) At what Rate per Cent, will 150/. payable 9 Monthi 
hence, produce 14?4/ 11/ 6-iJ. for the present Pay- 
ment ? 

{66) At what Rate per Cent, will 1000/. payable at 5 
Months hence^ produce 981/ \0s 5d» for the preseot 
Payment ? 

(67) At what Rate per Cent, will 934^iL payable 10 Montb 
hence, produce 9111/ Sx ^id» for the present Pay- 
ment ? 



LXVI. EQUATION of PAYMENTS. 

« 
To find the equated Time for the Payment of any Sum 
of Money, due at several TicaeB* 

RULE. 

1. Find the present Worth j f 

of each Payment for itsjThus, Theorem 23. =? P* 

respective Time. i /r+1 

2. Add all the present Worths together, and call that Sum. 

P ; then will /— ^ =? D> the Rebate^ 

d 
S- And — =:E, the true equated Time.. 

* 

EXAMPLES. 

(68) B owes C 1400/. which was to have been paid as (oV 
lo^^s : 400/v down ; 500/ at the End of 6 Mouths; 
250/ at the End of 8 Months, and the Rest at the 
End of 10 Mouths, but they ag^e to have but one 
Payme.it of the Whole, Rebate at 3.J per Cent. The 
ti-ue equated Time is demanded. 
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(69) In what Time will the Interest of 49/ 3x. equal the 

Proceed of 12/ 6/. of Use 4*7 Days, at any Rate of 
Interest ? 

(70) Put out S84/. to Interest, and in 8J Yeara there were 

542/ 8x. found to be due. What Rate of Interest 
could then be implied ? 



LXVIL COMPOUND INTEREST. 

' • ' The Letters made use of here are 

A, the Amount* 
P, the Principal. 
T, the Time. 

R, the Amount of 1/. for 1 Year, at any given Rate,, 
which is found by the following Proportion, 

Thus, 
• f 100 : 105 :: I : 1,05= R, at 5 per Gent. 

1 100 : 106 : : 1 : 1,06= R, at 6 per Cent. &c. 
•The ConjstruAion of the first Table following, shwoingthe 
Amount of 1/. for any Number of Years under 31, at S, 3^, 
4, 4^, and 5 per Cent. 

Thus the Amount of 1/, for 2 Years, at S per Cent. Com- 
pound Interest, will be l,05x l>05=:l,iOS5. 
Also, !,05x 1,05 X l,05i= l,l57625=the Amount of 1/. for 

3 Years, at 5 per Cent. 
And the Constniftion of the second Table is by the continual 
Multiplication of the amount of 1/. for a Day ; the 
Amount of 1/. for a Day being the Root of its Amount 
for a Year, extracted to the 365th Power. 
The Amount of 1/. for a Day at 5 per Cent, is 1,0001836» 
it» Araountfor 2 Days will be l,0001336x 1,0001336^ 
= 1,6002672, &c. and 1,0001336 X 1,0001336 X 
1,0001336=1,0004011, the Amount of 1/. at, 5 per 
Cent« for 3 Days, Compound Interests, 



t08 
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TABLE I. 
The Amount of One Pound for Tears. 



n 



3 pet Cent. 



I 

3 

?i 

6i 

1 

i 

9 

10 

II! 

12! 

14" 

l6i 

17! 
181 

19! 
ao, 
21! 

24 

46 

»7. 
s8 

*9 



Mm 



.0300000 
.0609000 
.0927*70 
.1255088 
.159*740 
.1948543 

.a»98733 
4667700 

.3047731 
.3439163 

.384*338 
.4257608 

.4685337 
.5125897 

.5579674 

.6017064 

.6528476 

.7024330 

.753506a 

.8061112 

.8602945 

.9161034 

.9735865 

.0327941 

2.0937779 

2.156591* 

2.2112890 

2.2879276 

2w|2726'^4 



riper Cent. 



4perCenL 



4i percent. 



.0350000 
.0712259 
.1087178 

a475»30 
.1876863 

•W9a553 
.2722792 
.3168090 
^6? 8973 

.4105987 
•459^697 

.5110686 
^5639560 
.6186045 
.67^3488 
•7339860 

•7946755 
.8574892 

.9225013 

.9897888 

^.0594314 

^•I3i5"5 
2.0061144 

2.2833284 

*.363a449 

' *-M59585 
2,5315671 

2.6201 719 

2.7118779 

2.8067937 



\" r 



1.0400000 
I.O8I6OOO 
I.I24864O 
X.I698586 

J.2I66529 
I.2653I9O 

I.3I593I8 
I.368569I 

|.4»a3ii8 

1.4862443 
1.53^541 
X. 601032^ 
1.6650735 
1.7316764 
1.8009435 
1.8729812 
1.9470005 
2.0258165 

2.Xo6849t 
2.1911231 

* 2787681 
2.3699188 

tt.4647155 
».563304> 
2.6658363 

4.7724697 
4.88336815 

*-9987033 
3.1186514 

3>*433975 



5 pef Cent. 



10450000 
1.0920250 
1.1411661 
1.1925x^6 
1.2461816 
I.3022601 
X.3608618 

X«422I006 

1 .4860251 

l-55a9694 
1.6228530 

1.69588x4 

I.7721961 
1.85x9449 

1-9354834 

2.0223901 

2.1133768 
a.230847^ 
4.30786QJ 
2.41 1 7140 
2.5201411 
5^6336520 
2.75^663 
2.8760138 

3-0054344 
3.1406709 
3.2820095 

3.4*96999 
3^5840364 
3-7453181 I 



1.0500000 
X.1025000 

X.X576*50 
I.2155061 

X.2762810 

X.3400956 

X4071004 

Xi47445i4 

1.6288946 

1.7103393 
1-7958563 

1.8^6491 

X.9799376 
2.078^ 
2.1828746 
2.2920183 
2.4066192 
2.5269502 
a.6532977 
2.78;j9626 
4.9252607 
3.0715438 
3.2251000 

5.3863549 
3.5546527 

3.73345<3 
3.920x291 

4.X161336 
4.3410444 



r 
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TABLE n. 



The Amount of One Pound for Day$. 



«■ 


3 per Cent. 


alperCent. 


4 per Cent. 


4i per Cent. 


1' 

5 per Cent. 


X 


1.0000809 


1.0000942 


1.0001074 


X.0001206 


X.000X330 


a 


x«oooi6z9 


I.0001885 


1.0002x49 


X.00024X1 


IXKX>2973 


3 


i.oooa4}9 


1.0002827 


1.0003224 


1.0003618 


X.00040XX 


4 


1.0003340 


jjaoo377o 


1^0004299 


X.0004824 


X.00C5348 
X.0006685 


5 


1.0004050 


1.0004713 


^ 1.0005374 


X.000603X 


6 


X/xx>48i$o 


JJOOQ5656 


S.OQP6449 


XiOO07258 


X.0008025 


7 


1.0005670 


1.0006600 


1.0007524 


1.0008445 


X.000936X 


8 


1.0006480 


r.oop754i 
^.00(^86 


X.0008600 1 


X.0009652 


X. 0010699 


9 


iuxx>7»9i 


1-0009675 


, X.QOX0859 


X,o0i2037 


10 


1.0008101 


1.0009429 

1.0011867 

* 1.0028315 


1.0010751 


i.ooiao66 


1.00x3376 


30 


1.0016209 


1.002x512 


1.0024148 


1.0026770 


30 


* 1.00143*4 


x.0032^8 


X.0036243 


I.0040182 


40 


T.oo3»445 


1.C037771 


X.0043074 


X.0048354 


1.Q053611 


50 


1.0040373 
r.0048708 


1.0047236 


1.0053871 


X.0060479 


X. 0067059 


60 


I. 0056710 


1.006480 


X. 007261 8 


X.0080525 


70 


I.OQ56849 


r.bc66i03 

, 1.00756X5 


i.'XD7556i 


1.0084773 


f.0094009 


80 


1.0064996 


1.OQ86333 


X.0096942 


X.OX075IX 


9^ 


1.0073^51 


1.0085186 


1.0097177 


X. 0x09x25 


X.OX2X03I 


100 


1.0081311 


1.0094696 


X.0109803 
, 1.011S900 


X.OX21324 


1.0134563 


no 


1.0089479 


Z.0104214 


1.0x33537 


1.0x48125 


i^ 


; 1.0097653^ 


10x13742 


X.oia9779 


1.0x45765 


1.0x^x699 


ijo 


1 1.0J05834 


1.0123279 


1,0140670 


X. 015 8007 


1.0x75*91 


140 


• i.oil40tI 


1. 01 32825 


1.0151572 


' 1.0X70265 


X.OI 88952 


150 


1.0122115 


1.0142379 


1.0x624^7 


X.OI82537 


X/>202532 


160 


1.0130415 


1.0151943 


X.0I 73411 


X.OI94824 


X.02X6X78 


170 


r.oi 38623 


\ X.01615X6 


X.0184350 


X.0207X26 


X.0229843 


180 


r.0146837 


\ 1.01-7X.J9S 


1 .0x95299 


1.01x9442 


X.o2435*7 


190 


1.01:55057 
IJOI631I4 


1.0180689 


X.020626X 


X,o23X774 . 


1.0257228 


100 


•r.oi }pa«^ 


1.02117133 
X. 022821 8 


I^i441»3 


X.0270949 


aio 


1^171518 


I/>199897 


X. 0256481 


1.0284687 


aia 


. x.oi797» 


X£aD93i5 


-Lcaaaiiii 


1.0268858 


X.0298444 


430 


X.0188006 


i 1.021 9142 


X. 0250223 


X.0281249 


X.C3I22I9 


«4o 


IW0196260 


• i^2i<778 


1.0261243 


1.0293655 


1.03^x3 
I.03J98V 


aio 


1. 0204 s 20 


i.o2;8424 


1.0272275 


1.0306076 



204f Cwipaund Intereii. 

Case 1. When P, T, and R, are given, to find A. 

♦ Theorem 1* /X''/=A. ^ 

By the foregoing Tables,, thus : Multiply the Principal by 
>the tabular Number for the given Time and Rate ; and the 
Product will be the Amount required. 

. If the Amount ia required for any Number of Years or Days 
that are not in the Tables, then observe this Rule. Divide 
the given Number of Years or Days into such Numbei"s as 
are in the Table ; then multiply the Amounts answering to 
each, into each other, continually, and the Frodutk by tlie 
Principal, which will be jthe Amount required. 

EXAMPLES. 

( 1 ) What will 246/ lOr. amount to in 7 Yeans, at 5 per Cent* 

per Annum ? : 

(2) What will 5001. amount to in 30 Yeaw and 30 Days, at 

4| per Cent ? 

(3) What is the Amount of 523/. in 5 Years and 194 Days, 

at 5 per Cent ? » . 

C^e % When A, R, and T, are given, to find P. 

^ :_A_' : 

Theorem 2. R/. =:P. 

By the foregoing Tables, thus: Divide the Amount by the 
itjfjjbular Number for tWe given Time and Rate^ and the QuO" 

tient will be the Principal required. 

« 

EXAMPLES. 

(4f) What Prii3£ipal, or Sum of Money, must be put out to 



* If he most convenient Way of giving the four Theorems 
in Compound Interest is by Logarithms, a» follows : 

1. ^xlog* ^+log«/»=*log% A. 
• 2. log. a — t X 'og. r=55log. P. 
log. a-— log />. 

3 =T. 

log. r. • . 

Wg. a'-^log* f* 
4.. gslog. R. 

t t 
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laise a Stock of 245/ % \d\tL^ Yearsi at 5 per Cent, 
per Aiinam ? ^ 

(5) What Principrf, being« put to Interest, will amount td 

346/ 17/ in 7 Years, at 5 per Cent, per Annunr? 

(6) What Principal, being put to Interest for 30 Yearsi at 

4|- per Cent* per Ann. will amount to 167^/ 13/ Sdt ^ 

(7) What Principal, being pat to Interest for 5 Years and 

1^ Days, will amount to 685/ 74^ at 5 per Cent; per 
Aimum ? 

Gate 3. When P, A, and R, are given, to find T. 

!^ Which being continually divided 
by r, tiU nothing remains, the 
TrNumber of those Divisions will 
:be equal to T, the Timei' " 

« 

By the foJregdiA^ Tables, thus : Divide the Amount by 
the FnBjEnpal,- ahd the Quotient' will be the Amount of 1/ at 
thfc given Rate^ which will be found lintler the Rate, even 
with the Time required. 

EXAMPLES. 

(8) In what Time will* 246/ iQr amount to 346/ 17/ at 5 
per Cent, per Annum ? 

(9) In what Time will 530/ amount to 1872/ 13/ 2^/. at 4^ 
per Cent, per Annum ? 

(10) In what Time will 510/ amount to 6 6f \d at 5 per 
Cent, per Annum \ 

Cme 4. When A, P, and T, are given, to find R. 

rWhich being extracted by the 

^ i. ^ Pf J ^"^^* ^^ Extraction (the Time 

1 HEOREM 4-. /</. < gj^^jj ^Q theQuestion showing the 

^ (^ Power) will give the Rate. 

By the foregoing Tables, thus ; Proceed as with the lastf 
and even with the given Time is under the Rate required. 

-• EXAMPLES. 

(11) At what Rate per Cent, will 246/ lOr amount 'to 346/ 

17/ in 7 Ycari ? ,» . 

T . 
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(12) At what Rate per Cent, will 500/ amount to 1872/ 
13/2^in30 Years? 

(13) At what Rate will 523/ amount to 685/ 7i^ in 5 Year* 
and 195 Days? 

iXVIIL ANNUniES, PENSIONS, m ARREARS. 

HERE U represents the Annuity, Pension, or Yearly 
Rent, A, R, and T, as before. 

Tlie 3d Table shows the Amount of 1/ Annuity for any 
Number of Years under 31, at 3, 3f , 4>, 44* «nd 5 per Cent, 
and is thus constructed : Take the first Year's Amount, 'which 
is 1/ multiply by 1,05+ 1 =2,05=2d Year's Amount, wMbh 
also multiply by 1,05+ l=3>1525=Sd Year's Amount. 

The 4th Table shows the present Worth of 1/ due at any 
Number of Years, to commence under 31, Rebate at 3, Sji 
4, 44, and 5 per Cent, and is made thus : 14-1,05= ,952381 
first Year's present Worth, and ,952381 -i-l,05=,9070^95» 
2d Yeai's, and ,907034-l,05=,8638376, the third Yetr't 
present VlVorth, &c- 
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TABLE III. 

The Amount of One Pound per Annum, or Annuity, 

for Years 



3 per Cent. 



3^perCent. 



4 per Cent. 



4^ per Cent. 



5 per Cent. 



i 

3 

4 

5 
6 



9 

xo 

II 
1% 

14 

\i 
W 

19 

21 

22 

^3 
24 

2^ 

26 

a? 

^28 
29 

30 



I.OOOODOO 
^.0300000 
3.0909000 
4.1836270 

5-3<'9i358 
6.4634099 

7.66246^2 

8.8923360 

XD.f 59*0^1 

ri4<53»793 

12.8077957 

14.1920296 
15.6177904 
17.0863242 

18.5989^39 
20.15688x3 

21. 7615*^7 7 
23.4144354 
25.x 1 68684 
26.8703745 
^8.6764857 
30.5367803 

32.45*8837 
34^264702 

36.4592643 
38.5530422 
40.7096335 
4^-9309225 
45,2188502 

47^754157' 



X.0000000 
a.0350000 
3.X062250 
4*2149429 

6.55oi5»» 

7-7794075 
9-05 1 6866 

10.3684958 

".73I393X 

13.1419919 
24.6019616 

16.1130.^03 
17.6769864 
19.29J6809 
2o.9?io:^97 
22.7050158 

24.4996912 
26.3571805 
28.2796818 

30.2694707 
32.3289022 

34.4604137 
36.6665282 

38.9498567 
41.3131017 

43.7^90602 

46.2906273 

48.9107993 

51.6226773 



1.0000000 

2.0400000 

3.1 216000 

4.2464640 

5.4707097 
6.6329755 

7.8782943 
9.2142263 

10.5827953 
12.0261071 

x3.486.ur4 

25-025 2055 

t6.6262307 

18.29191x2 

20,0235876 

; 21.82453x1 
' 23.6975124 

• 25-6454^^9 
27.67x2254 

! 29.778a786 

! 31.9692017 
34.2479698 
36.6178886 
39.0826041 
41.6459083 
44.3x17446 

. 47.0842144 

! 49.9675830 
.52.9662863 

56.0849277 



IX>000000 

2.0450000 
3,13707,60 
4.2781911 

5.47^/097 
6.71689x7 
7.0I9I5I8 
9.380GI36 

IC 80 2 114 2 

r2.2882094 
X3.8^ri7?8 

15.46403x9 
i8.9.-2ro;i 

20.7i^-'.054.^, 

22.7t;3*367 ' 
24.7417069 
26.8550837 I 

29.0635 Tj 25 I 
31.3714228 } 
33.7831368 

36.5033779 
38.9370299 . 
4I.689I963 ' 
44.5652101 ' 
47.5706446 
50.7113236 
53.9933.^32 
57.4230332 
6X.OO7C607 I 



i.ooooooo 
2.0500000 

3.1525000 
4.310x250 
5.5256.V2 

6.0019128 
8.1420084 

9-549-4.^ 
Ii.3a6787i 
12.^771 025 
I4.2c6;87l 
^'.7171265 
.77.7x208^8 
l9-5v8632o 
215785636 
23.6574918 
2 1 8403664 
28.132384I 
50.5390039 
33.0659547 
35-7^9*518 
38.5052144 
41.4304651 
44.50x9089 
47.7270988 

51.1134538 
54.669x263 
58.4025828 
62.32271x9 
66.4388475 



Compound hferftf, 
TABLE IV. 
The present Worth of One Paond for Y««rt. 



i 


JpcrCt. 


3* !«' Ct/ 


4|fcTa. 


44peTCt. 


iperCt. 




.9;oK7jK, 


^6,836 


.9615J85 




,9ja3Wl 




.94i,!9.'9 


.9331 J07 


.9^45561 




,9070195 


3 


fl'.<i4I7 


- ,9019417 


JiS8996* 




,!i«38376 




^x&iKro 




.8548041 


.83 3 


■^"7017 


S 


,t!UAo)UI 


^1973* 


.8*19171 


,8014 < II 


.783516* 


6 


.»!3-4K4i 


JiI,-.Joo6 


.7903145 


.767*937 


,7461154 


I 


Aljotij 


.■«599Io 


,759917? 


.73481S. 


.110681, 


h 


,7^1)4091 


,7594116 


,7J0'90« 


.-031851 


94 


9 


,7664167 


.73.173«o 


.-OMWJ 


,6719044 


«Bv 




,74¥>m 


,;ho9J8K 


.6755641 


.ti439i77 


33 




,ni4iti 


■,6849#57 


,64958=9 


.6161988 


03 




Yoi.17o» 


.66r78j,i 


,6145971 


,5896339 


.7* 


13 


,(.809ji3 


^,194041 


.6005741 


J641716 


'4 




,fl6m;8 


,61-7818 


J7747JI 


.5399719 


■79 


IS 


^iSfii, 


,596X906 


.55Ji6*5 


,5167104 


71 


l6 


^,11669 


,5767059 


.JWyt'Bi 


,4944693 




ty 


,60501154 


^!J 710,18 


,51337.13 


^7,-.! 764 


U36196J 


lE 


jK7,i;4'i 


,53836" 


M936iKi 


.45i!'o=4 


.41W107 


19 


,5702560 


JI0I57J 


47464H 


,4333018 


■ssss 




JJJ63JX 


,■015659 




.4146419 




.JSTMI.! 


/8ji709 


.3967874 






i«iS-ji5 


>9l.!o6 


,4119554 


.3797=09 


,341*479 


»3 


J066V17 


,45.51 8, <6 


,4057163 


,3633501 


.3«57'3 




,49' 9.1.1 7 


y4.179J7i 


^90IM5 


.3477a-U 


,3100639 


15 


,4776056 


^131470 


.37J1J68 


.3317300 




*6 


.«6.lfi947 


%m>i 


..1606891 


.3184015 






^501891 


,J9.!QI13 


,346X166 


,3046914 


;i67«**3 

.155°9J* 
.144 ^3 


aS 


^37=768 


,.?fr6543 


.3334775 


,1915707 


49 


^241464 


,3'-S748l 


,3106514 


,1790150 


30 


rvghK: 


.:-i6l784 


.^gjlKj 


,l6;.>aoo 


,1315775 
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6me 5* Wbea U, T, and R> are giveB» to fiad A« 

r—\ 

By Table III. thu« : Multiply the Annuity by the tabular 
Number for the giren Time and Rate, and the Product will 
be the Amount required. ♦ 

EXAMPLES, 

(14) What will an Annuity of 70/ per Annum (payable 
Yearly) amount to in 4 Years at 4 per Cent, per An- 
num ? 

(15) If a Salary of 100/ per Annum, to be paid Yearly, be 
forborne 6 Years, or unpaid, at 5 per Cent, per An- 
num, what is the Amount ? 

(16) A Minor of 14 had an Annuity left him of '?0/ a-Year, 
the Proceed of which, by Will, was to be put out, both 
Principal and Interest, Yearly, as it fell- due, at S per 
Cent, till he should attain to 21 Years of Age ; the 
utmost Improvement being made of this Part of his 
Fortune, what had he then to receive I 

(17) If an Annuity of 30/ per Annum, payable Yearly, be 
omitted to be paid for 30 Years, at 3| per Cent, what 
is the Amount ? 

6au 61 When A, T, and R,. are given, to find U. 

ar— * a 

Theorem 6. = U. 

r— 1 

By Table III. thus : Divide the Amount given by the ta- 
bular Number for the given Time and Rate, aiid the Quo- 
tient will be the Annuity required. , i 

EXAMPLES. 

(18) What Pension, being forborne 6 Years, at 5 per Cent. 

will amount to 680/ 3/ 9id. ,6288 > 

(19) What Annuity will amount to 536/ 7i ^d. ,45984^ in 

7 Years, at 3 per Cent. ? 

(20) If the Payment of an Annuity, forborne for SO Years, 
amount to 1548/ \Ss *l\d* at Sj* per Cent, what is the 
Anamty? T 2 
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Cote 7- Whe n U, A, a nd R, are given, to find T. ' 

ar^^u^^a f Which proceed with as ia 1 

Throrem 7 ^ — ; =/?/.•} Theorem the 3d, which 

u twill give T the Time. 

By Table III. thus : Divide the Amount by the Annuity, 
and the Quotient will be the Amount of 1/ at the given ! 
Rate, which vviU be found under the said Rate even with the 
Time required. 

EXAMPLEiS. j 

(21) In what Thne will a Salary of 100/ per Annum amount | 

to 680/ ar 9^ at 5 per Cent. ? 
{^% In what Time will an Annuity of 70/ amount to 536/ ! 

7^ 1 \d ,45984 at 3 per Cent. ? • i 

(23) In what Time will 30/ per Annum amount to 1548/ 
13j l^d, 45984 at 3i per Cent. ? j 

Case 8. When A, U, and T, are given, to find Jl. 

ar a-^u 

Theorem 8. -.— r/=— =i^/. 
n 

This being a very high Equation, it requires the Assistanqe - 
<jf Algebra to determine R by the Theorem. 

By Table III. thus : Proceed as in the last Rule, which \ 
will give the Annuity that 1/ will purchase for the given 
I'irne, wh'ch will stand even with the said Time, and under 
the Rate required. * 

EXAMPLES. 

(24) At what Rate per Cent, per Annum would a Salary of 

100/ per Annum amount to 686/ 3^ 9^^. ,6288 in 6 
Years ? 

(25) At what Rate per Cent, per Annum will an Annuity of ' 

70/ per Annum amount to 536/ 7* S^d. ,45984 in T 
Years ? 

(26) At what Rate per Cent, per Annum will a Salary of 

30/ per Annum amount to 1548/ 13x 7i^. ,0264 in 
80 Years ? 

LXIX. PRESENT WORTH of ANNUITIES, &c. 

THE 5th Table showi the present Wonh of 1/ Annuity 
^oy Number of Years under 31, at 3, 31, 4, 4^, and 5 per 
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Cent, and is made thus : Divide 1 by 1,05 =,95238, the pre- 
sent Worth for the first Year, which -5- 1,05 =,90703 added 
to the first Year's present Worth, =1,85941, the second 
Year's present Worth : again , 90703 -i- l,05,.and the Quotient 
•idded to 1,859^8= 2,72a24=^third Year's present Worth, at 
5 per Cent., &c. 

The 6th Table shows the Annuity which 1/. will purchase- 
for ^anyNnmber of -Year*- under 31, at 3, 3§, 4, 4^, and 5 per 
Cent, and is constru<E^ed by finding the present Worth of 1/. 
per Annual in the fifth Table^ at the assigned Rate and Time ; 
and dividing Unity or 1 thereby, the Quotient will be the 
Annuity that 1/. will purchase at the same Rate for the sanift 
Time, '^ 



di2 
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TABLE V. 

The present Worth of One Pound per Annoxny or Animity^i 

for Years^ 



■!*■ 






1 

% 

3 

4 

5 
6 

7 
8 

9 

II 

II 



3 per Ct. 



• t 
3ipcr Ct. 4 per Ct. 



4ip€rCt. 



jperCt. 



0.9708738 0.9661836 

1-912469? 1.8996943 

2.8286114 a.8016370 

3.7170984 3«673079» 

4.579707*' 4.5150544 

5.4171914 s-yi'^ssyy 

6.2302829 6.1145439 
7.019692a 6.8739555 
7.7861039 7.6076865 
8.5302028; 8.3169053 
9.5*56241: 9.0015510 
9.9540040: 9.6633343 

13 ia6349553lio.3027585 
^4111.2960734.10.9^5203 
*5 11.9379351 11.5174109 
I6,i2.j6ll020 I2.094I168 
17 I3.1661885 12.6513206 
^^113.753513113.1896817 
19114.343799113.7098374 

ao 14.8774748 14.21*4033 

21:15.4150241 I4»697974a; 
22115.9369166 15.1671048 

23 16.4436084 15.6204105 

24 16.9355421 16.0583676 
2517.413147716.4815146 
26,17.8768420 16.3903503 
27:18.3270315 17.1853645 
»8 18.7641082 17.6670188 
29,19.1884546 18.0357670 

30119.6004413 18.3920454! 



0-0615385 0*9569378 0.9523809 
1.8860947, 1.8726678 I.8594IC4 
4.7750910: 2.7489644 2.7232480 

3.629895*1 3-5875*57 3*545950. 
4.4518223 4..^899767: 4-3*94767 

5.24*1369 5-15787*5; 5*07569*1 
6.0020547^ 5.8927009 5.7863737 

6.73*7448; 6.5958861 6.463*1*8 

7-435,^314 7**687905 7-1078*17 

8.H':#955 7-91*718* 7-7*17349 

8.7604763 8.3289x69 8.306414* 

9.3850733 9-^185808! «B6325i6 

9.9856473 9.6828524! 9'393573o 

10.5631224:10.2228253; 9.8986409 

1 1.H83868 10.739545 7 jio.3796380 
H.6522949 ,11.2340151 ,10.8377695 
12.1656680 11*7071914 'il-*740622 
12.6592961 12.15999x8 11.6895869 
131339385 i*.5939936 ia.o8532©8 
13.5903*53 13.0099365 ja.4622103 
14.02915^^9 13-4047*39 12-8211527 
14.4511142 13.7844*48 13.1630026 

14.8568405 il4.i477749 13-4885739 
15.246961 9 J14.4954784 13.7986418 

15.6220787114.8*20089 14.0939445 

15.9827678115.1466115 14-3751853 

16.3295844I15.4513018 14-6430336 

16.663061 8 '15. 74*8735 14.8981*7* 
16.9837132 16.0218885 i5-i4lo735 

17.292031816.2888885,15.3724510 
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TABLE VI. 

The Annuity which One Pound will purchase for any 

Number of Tears. 



^i- n 



3 per Cent. 



3-} per Cent 



I 



^-pCT-OcOt. 



4fipcrCeat. 



jper.CeBt. 



I . X.0300000 

2 ^%%6\e% 

3 1(3535304 1 

4 jL6itoi7.i 

5 >»I«.154d 

•^ ,184^775 

7 ,1605064 

8 ,1424564 

9 ,I4«4339 
llo. ,117*305 

11 ,1080975 

12 ,1004621 

13 lOWoaM 

14 ^8852^3 

15 ,0837666 

16 ,0796109 

17 P7S9515 

18 />7a7o«7 

19 ,0698139 
ao ,0671157 
ai »o6487** 
22 ,0617474 
»3 ,0608139 
*4' ,0590474 
45 1 ^574*19 
*6, ,P559383 
»7j ,054564^ 
48: P53»93» 
49. P5Zri47 

30I ,05x0193 

U - ' — 



' 1/3350000 
,5^64005 

,3.56934* i 
,273*511 

,':2t48r4 
,i^766»* 
,1635445 ; 
1I454767 ■ 
,1314460 

,1110920 

,1034840 
/>97o6i6 

1O915707 
,0868251 

/3826848 

,0790431 
,0758163 
^729403 
/)7036ii 
^80366 

^06593*1 
,0640188 
,0622728 
,0606740 
,0591054 
,^$78524 
P566629 : 

,0554454 ' 
10543713 



1/3400000 
J301961 

.>36o3485 
,4754901 . 

,2246271 : 

,1007619 
,i6o6g^6 

,1435*79 ■ 
,1344930 : 
,1232909 ; 
,1141490^ 
,10655x2 

,1001437 
/>946690 

^899411 

,0^58200 

,0821985 

,0789933 
^791386 
•0735«8 
,P7i28oi 
,0691988 1 

,0673091 ! 
/365586J5 j 
,0640120 
,0625674 1 
JP612385 
P600130 

,0588:99 
,0578301 



1/2450000 

>5339976 

»3637734 

»*785437 
,2277916 

,193^784 
,1697015 

,1516097 

,1375745 
,i^637«8 
,1172482 
,1096662 

,1032754 
,0978*03 

,0931138 
,0890154 
,0854176 
,0822369 

,0794073 

,0746qp6 

,07*5457 
,0706825 
,0689870 
,0674390 
,0660214 

,0647195 
,063520^ 

,0624146 

,0613915 



1,0500000 

»537^049 
,30?2o86 
AB20X18 
,*309748 

,1970175 
il 7*8198 
,I5472I« 
,1406901 

,1*95046 
,1203889 
,11*8254 
,1064558 
,1010240 
^^63423 
,0922699 

,0886691 
^5855462 

,0827450 

/3>02426 

P7799^ 
^0759705 
,0741368 
,07*4709 

P709525 
,0695643 

P682919 
,067^25 

,0660455 
^0650614 
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Case 9. When U, R, and T, are given, to find P. 

u 
Theorem 9. u :-r-r — 1=P. 



By Table V. thus : Mukiply the tabular Number for the- 
given Time and Rate by the Annuity, &c. the Product wll 
be the present Worth required. 

* 

EXAMPLES. . 

(27) What 18 the present Worth of an Annuity of 50/ per 

Annum, to continue 8 Years, at 5 per Cent. ? 

(28) What is the present Worth of an Annuity or Yiearly 

Rent of 60/. to continue d Yeai^i at 4 pef Cent. ? 

(29) What is the present Worth of a Pension of 1000/ per 

Annum, &r 21 Years, at 4f- per Ccot« I 

Cote 10. When P, T and R, are given, to find V* 



\ 



prtXr^rt 
Theorem 10. « ' ■ ■ ■» — =U. 

• By Tablie V. thus : Divide the present Worth by the ^ 
bular Nu richer for the given Time and Rate ; and the Qw>» 
tient will be the Annuity required. 

Or by Table VI. thus : Multiply the tabular Number (for ' 
the given Rate and Time) by the present Worth ; and the , 
Product wiU be the Annuity. j 

-''■.••■ i 

EXAMPLES. { 

(30' If the present Worth of 323/ 3/ ^\d were required fotf | 
a Pension of 8 Years to come, at 5 per Cent, what 
was the Pension ? 

(31) What Annuity or Yearly Rent may be purchased for 

314/ \0s Gid at 4 per Cent, for 6 Years ? 

(32) Suppose the present Worth of a Pension for 21 Years, 
at 4; per Cent, was 13404/ 14f 5ieL vs^hat was tbe^ 
Pension ? 
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Case 11. When U, P, and R, are given, to find T. 

n ' r Which proceed with 

Theohem 11, •■■ , , =sk/ ■< as in Theorem 3: it 

/"t}-« — -pr (.will give T. 

By Table V. thus : Divide the present Worth by the An-, 
nuity, and the Qeotiint will be the Amount of 1/ at the 
given Rate, which vnll be found under the said Rate^ even 
with the Time required. ■ 

EXAMPLES. 

(33) How Icmg may one have a Lease of 50/ Yearly Rent 
for S23/. 3* 2i</. allowing 5 per Cent, to the Pur- 
chaser? 

{34) If an Annuity of 60/ is purchased for 314/ lOs 6|^ 
at 4 per Cei\^ what Time ought it to continue ? 

(35) I demand what Time a Lease of 1000/ may be pur- 
chaseddfor, when the present Worth of 13404/ 14/ 5^d 

, is. made at 4^ per Cent. ? 

Cast 12. When U, P, and T, are given|to find R. 

. II a . 
Theorem 12. — ■» — R/,«f, — R/.+ L 

t P 

This being a very high Equation, requires the Assistance 
of Algebra to determine R. 

' By Table V. Proceed as in the last Rule j and th« Quo- 
tient will be the Amount of 1/ Annuity for the given Time, 
over which will be the. Rate required. 

EXAMPLES. 

(36) If an Annuity of 50/. to continue for S Years, be pur- 
chased for 325/ 3/ 2^^ what Rate of Interest hath 
the Purchaser for his Money ? 

(37 Suppose 1 give 314/ lOx 6|f/ for an Annuity of 60/ 
to ( .' ^tiuue 6 Years, at vikiax Rate was interest al- 
lowed f 

(88) - . .iT.uity of 1000/. to continue 21 Years, be pur- 

chased for 13404/ 14j 5id. what Rate of Interest is 
the Purchaser allowed for his Money ? 



2a6> 
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LXX. ANNUITIES, LEASES, &c. taken in RE- 

VERSION. 

To find tbe present Worth of Aniuiities, 8ccm in RererBiOD. 

RULE. I Ttiasi Theo Id. 

1, KiiiLthe present Worth <rftbe: An-[; u 

unity, &c. at the given Rate, . and|tX*»« — : -7-r-^-l=P. 

for the Time of its Continuance, by 

Theorem 9. 
% Change P into A ; and find what! 

Principal bting put to ImewsT will ' 

anlbunt to P; at*the same Rat« afid 

Time to come before the Annuity 

commences; by* Theorem 2, which 

will gire the present Worth of* the 

Annuity^ 

By Table V. thus : Find the present Value of liper An- 
oum, at> the- giv^ Rate^ both for the Time betngv and also 
for that and the Tinie in Reversion added together ; then 
subtract the Time in being from the othet-, and multiply the 
Remainder by the Annuity ; the" Product will 'T)e the jMlMent 
Worth required. 

EXAMPLES. 

(39) Whatsis the present Worth oSz Revetsiott of a hdix 
of 80/ per Amrnm, to continue 6 Years, but not' to ^ 
commence till the End of 2 YearSy* allowing. 5 per 
Cent, to the Purchaser ? 

(40) What ought a Pefrtbn tbgivfe' down in ready Money 
for the Reversion of 1000/ a Year, to continue 20 
Years, on » Lease which cannot commence* till 5 Years 
are at End, allowing the Purchaser 5 per Cent^ ? 

To find the Yearly Income of an Annuity taken in Rever- 
sion. 



RULE. 
1, Find the Amount of the 
present Worth at the giveVi 
Rate, and for the Time 
before the Annuity com- 
mences, by Theorem 1. 



TntoREiii Hk 



Thvk'f flm^A. 
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Theorem 15. 



ptr X r—prt 

Tkur, =U. 

rt—l. 



% Change A into P, and tind 
what Yearly Rent, &c. being 
sold, will produce P. at the 
same Rate, and for the Time 
of its Continuance, by Theo- 
rem 10. 

By Table V. thus ; Proceed as in the last Rtile, and divide 
the present Worth by the Remainder : the Quotient will be 
the Annuity required. 

EXAMPLES. 

(41) What AoJiuity* to be entered upon two Years hence, 
and then to continue 6 Years, may be purchased for 
368/ 6f id ready Moneys allowing 5 per Cent, to the 
Purchaser ? 
^ (4'2) Suppose the present Worfh of a Lease of an Estate is 
8132/ 14/ Sd, taken in Reversion for 20 Years, but 
not to commence till the End of 5 Years, allowing 5 
per Ceot. to the Purchaser : what is the Yearly Rent * 

LXXI. REBATE or DISCOUNT. 

Helie S repi^sents the Sum to be purchased. 
When S, T, and R, are given, to find P. 

St 

Theorem 16. — =*=P. 

rt 

By the 4th Table, thus : Multiply the tabular Number for 
the given Time and Rate, by the Sum to be purchased ; the 
Product will be the present Worth. 

EXAMPLE. 

(43) What is- the present Worth of 150/. payable 4 Year* 

hence, at 5 per Cent I ^ 

(44) What is the present Worth of 743/ 4/ 9^. payable 6 
Years hence, at 4 per Cent. ? 

When P, T, and R, are given, to find S. 

Thborem 17./ X r/ = S. 

U 



i 
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. By Table IV. thus : Divide the present Worth by tlie 
tabular ^ Number for the given Time imd Rate ; and the 
Quotient will be the Sum to be purchased. 

EXAMPLES. 

{^5) If 123/ 8/ \\d be received for a Debt payable 4 Years 
hence, and an Allowance of 5 per Cent, to the Debtor 
for the present Payment, what was. the Debt ? 

(46) If a Sum of Money, due 6 Years hence, produce 587/ 
7j 9^^/ for the present Payment, Rebate being made 
at 4 per Cent. I demand how much the Debt was ? 

When S, P, and R, are given, to find T. 

m -to ^ . \ Which proceed with as in Thc- 

Theorem 18. — =zri. < '^ o 

I orem 3. - 

p L 

By Table IV. thus : Divide the Principal by the Sum to 
be purchased ; and the Quotient will be the present Worth 
of 1/ at the given Rate, which will be found under the Rat(> 
and even with the Time required. 

EXAMPLES. 

(47) A Person received 123/ Sj l^d. for a Debt of 150i 

Rebate being made at 5 per Cent. I demand in what 
Time the Debt was payable ? 

(48) The present Payment of 587/ 7/ 9J</. is made for a 

Debt of 743/ 4j 9^. Rebate at 4 per Cent. I de- 
mand when the Debt was payable ? 

When S, P, and T, are given, to find R. 

s r • 

rrt , r. T> . 1 Which proceed with as in Thee- 

1.HE0REM19. — =R#. < % 

j rem 4. 

By Tabic IV. thus : Proceed as in the last Rule, and the 
Quotient will, be the present Worth of 1/ for the givea 
Tirse, which will be found even with the Time, and under 
the Rate required. ^ 

EXAMPLES. 

<49) The present Worth of 150/. payable 4 Years hence, 
is 123/ 8j I • ^. At what Rate per Ce«t.^' is the Rebate 
made \ 
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150) The Sum of 74f3/4vf 9^ is payable in 6 Years' Time, 
and the present Value of that Sum is 5^7/ Is ^d. I 
demand at what Rate per Cent, the Rebate must be 
made ? 

LXXII. PURCHASING FREEHOLD or REAL 

ESTATES 

IS to find the present Worth of an Annuity, &c. to continue 
for ever. 

When U and R are given, to find P. 

u 

Theorem 20. ==P.. 

r— 1 

EXAMPLES. 

(51) Suppose a Freehold Estate of 500/ per Annum were 
to be sold, ; what is the Worth, allowing 5 per Cent. 
to the Buyer ? 

(52) What is an Estate of 25/ per Annum, to continue for 
ever, worth in present Money, allowing 4^ per Cent, 
to the Buyer ? 

When P and U are given, to find R. 

P + K 

.. Theorbm 21. — — ssR. 

P 

EXAMPLES. 

(53) Suppose one gave 10000/ for a Freehold Estate of 

500/ per Annum, what Rate per Cent, has the Pur- 
chaser for his Money ? 

(54) If an Estate of 25/ per Annum is bought for 555! 1 U 

l\d. what is the Rate per Cent ? 

When P and R are given, to find U. 
Theorem 22. P+r— I=^1j. 

EXAMPLES. 

(55) Suppose a Person would lay out 10000/ on a Freehold 

Estate, and so as to be allowed 5 per Cent, for his 
Money, what must be the Annual Rent of such am 
Estate ? 



t 
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(^56) If a Freehold Estate is bought fpr 555/ 11/ I^. a^d 
the Allowance of A\ per Cent* is made to the Bayer» 
what is th^ Yearly Rent ? 

LXXIII. PURCHASING FREEHOLD ESTATES 

in REVERSION- 

To find the Worth of a Freehold Estate in Reversion. 



RULE. ' 

1. Find the Worth of the 
Yearly He»it, &c. 

% Change ^P into A, ;and fiad 
what Principal being put to 
Interest will amount to A, 
at the same Rate, and for 
the Time to come before 
the Estate commences. 



Theorem 23. Thus-- =P. 

r— 1 



A 

ThB8^=P. 

R/. 



EXAMPLE. 

(5.7) What is an Estate of 500/ piar Abui^ j«|M>rtk in ready 
Money, to continue for ever, bi^t i|0t to cofnmence 
till the End of 4 Years^ allowing 5 per Cent, to the 
Purchaser ? 

To find the Yearly Rent of an Estate taken in Reversion. 



Theorem 24-. /Xr=rA. 



RULE. 

1. Find the Amount of the 

Worth of the Estate at the 

given Rate, and the Time 

before it commences. 

% Change A into P, and find iPrXr— ^r 

what Yearly Rent being ; ' ■ ■ — :=U. 

sold will produce P at the 

same Rate. 

EXAMPLES. 

58) A Freehold Estate is sold for 8227/ 1^ 4-//. which does 
not commence till the End of 4 Ye^s, the Buyer being 
allowed 5 per Cent, for his Money : I desire to know 
the Yearly Income ? 
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> QUESTIONS for Exerci$e. 

(59) Held of a College 486/ 1 Qs a- Year, on a reserved 
Rent of 94/. Money being at 5. per Cent. Interest ; 
what Fine ought severally to be paid on a 7> a 14 , 
and a 21 Years* Lease ? , . . - 

(60) Suppose I would add 5 Years to a running Lease of 15 
Years to come, the improved Rent being 186/ Is 6d 
per Annum ; what ought I to pay down in ready 
Money for this Favour, discounting 4 per Cent. ? 

(61) A has a Term of 7 Years in an Estate of 50/ per 
Annum ; B hath a Term of 14 Years in the same 
Estate ; and C hath a further Term of 10 Years after 
B in the same Estate. What is the prtsent Value of 
the several Interests in th& said Estate ? 

(62) For a Lease of certain Profits for 7 Ycars>^ A offers to 
pay 150/ Gratuity, and 300/ per Annum ;B offers 
400/ Gratuity, and 250/ per Annum ; C tiids 650/ 
Gratuity, and 200/ per Annum ; and l5 offers 1800/ 
for the whole Purchase, without any Yearly Rent. 
Quere, which is the best Offer I and what Difference 
computing at 4 per Cent. ? 

(63) Value the Lease of a Hotise.in tolerable Repair, the 
Rent 54/ I7s a-Year, the Ground R^nt 7 Guineas ; 
3 Years of it only to come ; the Rent payable ever}- 
6 Months ; Discount per Compound Interest on this 
Kind of Purchase at 10/ per Cent. ? 

(64) A Fine for a Lease of a Tenement is settled at 153/. 
under a reserved Rent of 16/ a-Year. Now the Tenant 
cannot conveniently pay more than 50/. ; but, for the^. 
6 Years to come of the Term, is wiljrff^g^ ratbei^^To-ptiy 
an adequate Rent, computing I O/zper Cent, per Com- 
pound Interest. What ought tJ^st Rent to be ? 

I {65) Another Lease for 7 Years is iTgreed for at 250/. Fine, 

on the old Rent, 44/. a^ear ; but considering the 

! Contractor desires to re^ce the Rent to 20/ a-Year, 

and pay a proper pine, computing as before, after 

the Rate of 10/ a/Year j^to what must the Fine be 

j advanced ? ' /'' ,. 

I (66) A -Son, previoifs to Ms Man-iage, is minded to have 

! 50/ a-Year freehold settled on his Family ; and, to 

' have immediate Possession of it, offers his Father, in 

I Lieu, an Annuity for hi» Life, Valued at 12 YeM's' 

U2 
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Purchase) discounting at 4 per Cent, thereon i whereai 
he is content the Estate should he valued at a Dift* 
count of 3 per Cent, and consequently wiH he worth 
SS)- Years' Purchase. Pray what had the Father for 
his Life ? 
(67) A Gentleman took a College Lease of 237/ aF>Year« 
for 21 Years, and paid the full I^ne ; the Rent re- 
served was 10/ a-Year ; hut when 4 Years were 
elapsed against the Marriage, he renewed the Lease, 
and filled up the 21 Tears* In 14 Years after that, 
his Wife dying, he again renewed it in Favour of his 
Daughter, then 7 Years of Age ; and by the Xi^e she 
was, 19, it was a third Time renewed, in order to her 
Settlement. The Question is, what Money the Soci- 
ety must have received from this Family from first tft 
fstt^^«llowing 5/ a-Year Discount on the Fines i 



THE 
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PART IV. 



LXXIV. MENSURATION. 
GEOMETRICAL DEFINITIONS 

yjEOMETRY coatains the Nature and Properties of 
Lines, Angles, Surfaces^ and Solids. 

A Point is that which has no Parts or Magnitude. 

A Line is Length conceived without Breadth. 

An Angle is the mutual Inclination of two Lines whick 
meet. 

When a straight Line, as CD, (Fig. 4.) standing upon 
another, A B, makes the Angles, ADC, and C D B, on 
Mch Side equal to one another, each of these equal Angles 
is called a right Angle, and the dotted Line, C D, is said to 
W perpendicular to the Line A B. 

An Angle is commonly expressed hy three Letters, thai 
placed at the Angular Point heing always wrote in the Middle, 
as A D C (Fig. 4. denotes the Angle L 

An Obtuse Angle is that which is greater than a right 
Angle, as C A B, (Fig 3.) 

An acute Angle is that which is less than a fight Angle> 
^ D C B, (Fig. 4.) 

Parallel Lines are those of which eveiy Point of the one is 
at the same Distance from the other» as the Lines A B and 
C Db (Fig. 2.} 
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A Superficies or Surface, is an Extension of two Dimen-' 
sionsy viz. Length and Breadth. 

A Plane, or Plane Superficies, is that with which a right 
Line may every Way coincide. *» 

A Plane Superficies receives several Denominations, ac- 
cording to the Number and Positions of the Lines by which it 
is terminated, as foUgws : 

Fig. 1. A Square is a right-angled equilateral Parallelo- 
gram, whose four Sides are equal, and its Angles all 

right ones. 
A Quadrangle is a Figure made by four straight Lines. 
Fig. 2. A Parallelogram is a Quadrangle, whose opposite 

Sides are parallel. 
An Oblong, or Rectangle, is longer than broad ; but its 

opposite Sides are equal, and all its Angles right ones. 
A Rhombus, or Diamond Figure, is a ParaIlelogi*am whose 

Sides are all equal, but its Angles are not right Angles. 
Fig 3. A Rhomboides is an oblique-angled Parallelogram, 

whose opposite Sides and Angles only are equal. 
A Triangle is a Space included by three Lines, and of 

consequence hath three Angles ; for evei^y rectiliseal 

plane Figure hath as many Angles as Sides. 
A right-angled Triangle i% that which has one right Angle, 

as Fig. in Page 174. 
Fig. 4-. An equilateral Triangle is that whose three Siclesare 

all equal to each other. 
An Isosceles Triangle is that which has only two of its 

Sides equal to one another. 
A Scalene Triangle is that which has all its Sides une* 

qual. 
An obtuse^ajigled Triangle is that which has an obtuse 

Angle. 
An acute-angled Triangle is that which has evei*y Angle 

acute. 
Fig. 5. A Trapezium is a Quadrangle, whose opposite Sides 

are not para^Uel. 
All right-lined Figures, having more than four Sides, are 

called Polygons,- and receive their 'Names from the 

Number of their Sides or Angles. 
Fig. 6. Having five Sides or Angles, is called a Pentagon. 
A regular Polygon is a Figure with equal Sides and eq^ 
Angles» 
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:T^» 7. A Cirde is a Plane Figure ix>ufKied by a Cxxt^t jLine 

caUed tlie Cticumference, eve^'j Psfft whereof- i» /equally 

digtabt from a Poipt withiiv called the Centre. 
A Diameter, A B, of a Circle, is a right Uxm drawn 

through the Centre, tind terminated by the Circum&- 

rence. 
The Semi-Diameter, A C, is called the Radius. 
A Semi-Circle is'a Figure contained* under a Diameter, 

and that Part of th6 Circumference of a Circle cut oflT 

by that Diameter, as the Line A & divides the Circle 

iotQ two ^emi-^CincloB. ■■ . 

Fi^. 8. A Segment is any Part of a Circle terminated by an 

Arc, A D B, cut off by the Line A B, called the Chord. 
Fig. 9. A Sector of a Circle is a Part contained between two 

right Lin«8 or Semi^Diam^rs, and the intercepted Arc 

of thp Circumference. 
Fig. IOl Represents the Front of an Arch built with Stones 

of equal Length, and is a JSegment of a Sector. . 
The hollow Side, A B, of a Curve, is called CIc/ncave, and 

the raised Side, C D, Convex. 
Fig. II. A? Ellipsis, or Oval, is a Figure bounded by a re- 

^lar Curve Line, returnkig into kself, but its two 

Axis cutting «ach other in the Centre ; one of which is 

longer (called the trajisverse Axis) than the other (called 

the conjugate Axis. ) 
A Solid, is that v^hich hath Length, Breadth, and Thick- 
ness. 
Fig. 12. A Cube is a Solid bcumded by six equal Squares. 
Fig. 13. A Prism is a Solid whose Sides are Parallelograms, 

and whose two ends gre parallel tP each otfier. 
Fig. 14. A Cylinder is a round Solid, like the rolling Stone 

of a Bowling-Greeu, whose two Ends are equal and 

paralkl Cirdlea. 
Fig. 15. A Pyramid is a Solid,. whp«^ Base is a.PoIygo«, or 

right-lined Figure, and whose Sides, or Triangles, meet 

in a Point C, called the Vertex. 
Hg. 16. A Cone is a round Pyramid, or Pyramid having a 

circular Base, in Form likb a Sugar-loaf. 
Fig. lit 18- A Frustum of a Pymmid or Conp is that Pact 

which remains, when aay part next the Vertex is cut off 

by a Plfine parallel to the Base. 
Ffgk 19» A Wc^dgcisa Solid, havijjg 91 rectangular Basr, 

D B, and two of the opposite Sides ending in an ^cies i 

or Edge E F. J 
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Fig. 20. A Pavilion is a SoUd contained under £[ve Ftane&4 
the Base is a Rectangle or Oblong, and the four Sidess 
terminate in a Ridge, £ F, parallel to a Side of the 
Base, A By or C D, but unequal to it. 

Fig. 21 • A PHsmoid is a Solid contained under six Phmes^ 
the Bases, or Ends, are Parallel Rectangles, and tbe 
four Sides are Quadrangles. 

Fig. 22. A Sphere is a Solid bounded by a convex Sur&ce, 
every Point of which is equally distant from a Point C> 
within, called the Centre* 
The \xhf or Diameter of a Sphere, is the right Lin? 
AB. 

Fig. 23. A Segment of a Sphere is a Part cut off by a Plane 
A B. If the Plane pass throu^ the Centre of the 
Sphere, it will cut it equally in two, and each Half i; 
called a Hemisphere. 

Fig. 24'. A Spheroid is a Solid resembling an Egg^ and is the 
Body Conceived to be generated by the Revolution of 
an Ellipse about its Axis, and is denominated eitlier pro- 
late oblong or oblat^, according as the Revolntion i^ 
made about the transverse Axis or ijts conjugate* 
The Axis about which the Revolution is made i» thf fixed 
Axis, the other is the revolving Axis. 

Fig. 25. A Parabolic Spindle ia eight-fifteenths pf its tin^ 
scribing C) linder* 

Fig* 26. Is the noddle Frustum of a Spheroid* 

LXXV. SUPERFICIAL MEASURE^ 

PROBLEM L 

TO multiply Feet, Inches, and Parts, by Feet, Inche«r 
and Parts, which Method is tenhed Cr»ss Mmtiphcati^n, but 
more properly Daodecimal«.L 

RULE, 

\ 

Set the Feet in the Multiplier under the least Ddnomina* 
tion in the Multiplicand, arid the real; in Order, beginning 
with the least Denomination j divide each Product by 12,a« 
you go on ; place the first Remainder under the multiplying 
Fijj^ure, and the rest ii^ Order, adding ea^k Quotient t» thiP 
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next arising Product, as in Sect« IX. and having finished the 
Multiplication, die Sum of all will be the Product required* 

In general^ thus : 

When Feet are concerned, the ProduA is of the same De- 
nomination with the Term multiplying Feet. 

When Feet are not concerned, the Name of the Product 
wiQ he expressed bj the Stun of the Indices of the two 
Factors. 

EXAMPLES. 

(1) Multiply 17 Feet, 7 Inches, by 6 Feet. 

(2) Multiply 47 Feet, 8 Inches, by 8 Feet, 4 Inches. 

(3) Multiply 7 Feet, 10 Inches, by 8 Feet, 6 Inches. 

(4) Multiply 64 Feet, 7 Inches, by 4 Feet, 8 Inches. - 

(5) Multiply 1£ Feet, 8 Inches, 9 Parts, by 9 Feet, 6 
Inches, 7 Parts* 

(6) Multiply 9 Feet, 11 Inches, 6 Parts, by 11 Feet, S 
Inches. 

(7) Multiply 64 Feet, 10 Piirts, by 14 Feet, 9 Inches. 

(8) Multiply 124 Feet, 4 Inches, by 42 Feet, 9 Seconds. 

(9) Multiply 16 Feet, 7 Inches, 10 Parts, by 6 Feet, 5 
Inches, 7 Seconds. 

(10, Multiply 474 Feet, 6 Inches, 8 Seconds, by 186 Feet, 

7 Inches, 4 Seconds. 
(11) Multiply 24 Feet, 11', 8% 6'", r\ by 8 Feet, 6', 7". 
(12/ Multiply 46 Feet, 6 In. 8V 4'", by 6 Feet, 4 In.8', 6"V 

PROBLEM n. 

To find die Area of a Parallelogram i whether it be a 
Square, a Rectangle, a Rhombus, or a Rhomboicles. 

•RULE. 

Multiply the Length by the Height or perpendicular 
Breadth, and the Product will be the Area. 

If the Area of a' Piece of Ground, in Yards, is divided 
by 4840 (the Number of square Yards in one Acre) the Quo- 
tient will give the Nundyer of A^eres ia the said Piece. Or^ 
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If tlie Area in Links be divided by 100000 (the Nunv- 
ber of square Links in one Acre) the Quotient will give 



Acres. 



Fig. I. 



That is, AB X A C=the Area. 



•n^ 



^ Fig, 2. 



C 




tig. S. 





EXAMPLES. 

(1) What is the Area iii Acres of a PdraHelogram, whose 

Lenth is HjS Chatfis, and its Breadth* ^,15 Chains \- 

(2) What is the Area of a "Square whose Side is 245TaTd8 ? 

(3) How many squsuie Yards of Paving are there in a Court- 
Yard, being in the Form of a Rhombus or Rhom- 
boidesy whose Length is 64f Feet, 6 Inches^, and per- 
pendicular Breadth i« 47 teet, 8 Inches ? 

PROBLEM. IH. 

Case 1. To find the y\rea of a Triangle. 

RULE. 

1. Multiply one of its Sides by the 

Perpendicular let fall upon it 
from its opposite Angle, an^ 
Half the Product will be the 
Area. 

2. Multiply the Base by Half tfie 
. Perpeiidicular, or Perpehdicfular 

by Half the Bas*-, and the Ph>-'' 
duct gives the Area. 
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ABxCD 

That is, ■ — =: the Area. 

2 * . • 

EXAMPLES. 

(4) How many Acres are in a triaogular Field, whose Base 

is 2B, atid Perpendicular 20,5 .Chains ? 

(5) A triangular Field 738 Links long, and 583 in the Per- 

pendicular, brings ia 12/. a Year. What is it let at 
per Acre ? 

Cast 2. When the three Sides of a Triangle dre given, t« 
find the Area. 

RULE. 

S. Frona Half the Sum of the three Sides subjraA each 
Side severally J multiply the Half S,um and the three Re- 
mainders continually together, and the Square Root of the 
last Produ£l will be the Area of the Triangle, that is, 

f±Hl=: X =: Half the Sum of the Sides. 



ThcB let / — flSE/, and s — bzsft also s^-^c=^g : •••* *^ sefg 

=s the Area.- ^ote, a=AC, ^=sAB, and ^=BC^ 

. See the last Figure. 

EXAMPLE* 

(6) Suppose I have a Fish* Pond of a triatigular Form, whose 
three Sides measure 4fO0, 348, and dl 2 Yards; whsfk 
Quantity of Ground does it contain ? 

PROBLEM IV. 
To find the Area of a Trapezium. 

RULE. 

1. Divide it into Triangles, according to the Manfjcr 
wlach you judge most convenient ; then the Sum of the 
Areas of thosQ Triangles, <;alculatedby thelast Problem, will 
be th^ Area of the Trapezium ; Or, 

X 
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2. Multiply the Sum of the Perpendiculars by Half the 
Diagonal, and the Produdi will give the Area ; or multiply 
the Sum of the Perpendiculars by the Diagonal^ and Half 
the Produd will be the Area. 

DE + BF 

That 18,— . X AC = the Area. 



Fig. 5, 




Or, 3, Siibtraft severally each Side from Half the 5umH>f 
the four Sides, and the Squar# Root of the Produft of the 
four Remainders will be the Area required. 

EXAMPLES- 

(7) How many Square Yards of Paving are there in a Tit- 
P' zium, ABCD, whose Diagonal, BD, 45 Feet, ani 
the Perpendiculars, AE, equal to 17,25, CF> equal 
to 14 Feet ? 

(8) Suppose the four Sides of a Trapezium are 15,60; 13,20; 

10, and 26 Chains : Quere, the Area ? 

■ 

PROBLEM V: 

To find the Area of any regular Polygon* 

RULE L 

Let fall a Perpendicular from the Centime of the Figure t« 
one of its Sides ; then multiply together the Perpendicular, 
the Side of the Figure, and the Number of its Sides, ajid 
Halt the Produd will be the Area. 

Here the Number of Sidas is 5=N« 

ABxCDx« 

Then it ig»- aaa the Area. 
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Fif. 6, 




A IB 



EXAMPLES. 

• 

^9) A Piece of Garden-Box lies in the Fonn of a regular 
Pentagon, or Figiire of five equal Sides (as above), 
each 4»8 Feet : and from the Centre of the Figure, C, 
tu the Middle of one of its Sides, B, it measures 41,57 
Feet nearly : the Area of the Figure will be the Con- 
tents of these five Triangles. Pray what is that ? 

RULE n. 

Multiply the Square of the Side of any regular Figure by 
the Multiplier standing opposite to its Name in the following 
Table ; and the Produft vnUl be the Area. 



No. of 


Names. 


Multipliers. 


Sides. 


• 




3 


Trigon or equal A* 


0,433013 


4 


Tetragon or Square. 


1,000000 


5 


Pentagon. 


1,720477 


6 


Hexagon. 


S^,598076 


7 


Heptagon. 


3,633912 


8 


Octagon- 


4,828427 


9 


Nonagon. 


(5,1S1S24 


10 


Decagon. 


7,694209 


11 


Undecagon. 


9,365641 


12 I Dodecagon. | 


11,196152 



EXAMPLES. 



^0) What is the Area of an Hoxagon, whose Side is 30 \ 
(11) What is the Area of an 06tagon, whose Side is 24? 
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PROBI.EM VL 

To find the Diameter and Cu-cumferenee of a Circki Afr 
one from the other. 

RXJLES. 

1 . Multiply the Diameter by S»i416y and the Produft will 
be the Circumference. And therefore, 

2. Divide the Circumference by 3,1416, and the Quotient 
will be the Diameter. 

3. See Sea. LUI. Case 3* 

EXAMPLES. ' 

(12) If the Diameter of a Circle be 7t what is the Circum.- 

ference ? ' 

(IS) What is the Diameter of a Circle whose Circumference 

is 22? 
( 14) What is the Circumference of the Earth, supposing it 

be perfeAly roundt and its Diameter is 8000 Miles ? 

PROBLEM VIL' 
To find the Area of a Circle. 

RULES. 

1. Multiply Half the Circumference by Half the Diame- 
ter, and the Produd vnll 1^ the Area. Or, 

2. Multiply the Square of the Diameter by ,7854, and the 
Produdl will be the Area. Or, 

3. Multiply the Square of the Circumference by ,07957^?, 
and the Product will be the Area. Or, 

4. Multiply the Square of the Semi-Diameter by 3,1416, 
and the Produft v^ill be the Area. Or, 

5. Multiply the Circumference by the Diameter, and a 
fourth Part of the Produdl vvill express the Area. 

%* ,7854, and 3,1416, .are Areas of Circles whose Dia- 
meters are 1 and 2 ; and ,079577 5» the Area of a 
Circle whose Circumference is 1 ; likewise 452, and 
1,273239, are Squares of the Diameters of Circles, 
whose Areas are ^6o and 1 ; and 1,12837 is the Dia- 
meter of a Circle, w,ho8e Area is equal to a Square 
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• wfioae Side is 1, For if the Diameter be Unity or 1> 
the Cirduniference will be 3,1415926, then per Rule I. 
3,141^926 

— •^ ^i=,7S5S9816,w rather ,7854, the Area. 

2 - 

Also, if the Diameter be 2:^ the Circumference will be 

6,2831853 2 

&28S1853; then per Rule I. / X— = 

2 2 

3,141592^ or rather, 3,1416 the Area. Likewise 
1 

X l-^4s= ,079477, the Area, &:c. 

3,H16 
Let Crzthe Circumfereajce, and Dxrthe Diameter, AB/ 
. CD 

Then per Rule l.-X— ss the Area. 

2 2 



Fig. 7. 




EXAMPLES. 

fl^) How many Square Feet are in a Circle whose Circum- 
ference is 6,2832 > 
(16) What is the Area of a Cj|-cle whose Diameter is 12? 

PROBLEM VIH. 
To find the Lqd^ pf any Arc of a-CircIe, ADB. 



Fig. 8. 




RULE. 

Multiply together the Radius, DC, the Number of De- 
gvee* in ulie given Art, and the Number 901V45329, (b) the 

x;2 ^ 
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last Produft will be the Length of the Arc ; for ,when the 
Radius is 1, Half the Circumference is 3,14159265, &c. 

3,14159265 

and therefore, =,01745329, or ,0174533 nearly 

180 Degrees, 
which is the Length of an Arc of 1 Degree, 

Hence CD x ADB x b = the Length of the Arc, ADB.- 

EXAMPLES. 

(IT") What is the Length of the Arc* ADBt which is 29,5 
Degiees, and Radius 9 I 

IV 

PROBLEM IX. 

To find the Area of any Senior of a Circle. 

RULE. 

Multiply the Radius by Half the Arc of the Seftor, found 
lyy the last Problem, and the Produ^ will be the Area, as ih 
the whole Circle. 

AB 

That is, AC,X « the Area: 

2 



Fig. d. 




EXAMPLE. 

(18) What is the Area of a SeAor, whose Radius, C A, ts 
5^y and the Length of the Arc, A B, 59 ? 

PROBLEM X. 

To ftnd the Area- of the Segment of a Circle, ADB# vrbose 
tre is E. (See Fig. 8.) 
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Hud the Area of the Triangle A B C, by^ Prob. IIL and 
of the Seaor, ADBC, by the last Problem : their Difference, 
or Sum 6f these Areas, will be that pf the Segment, accprdingr 
as it is less or greater than a Semi-Circle. Or, 

To six Times the Base A B, (see Fig. 8.) add eight Times 
the Chord of Half the Arch A B, viz. D B ; multiply the' 
Sum by the Altitude D Ej^divide the Produdl by 15> and the 
Quotient "will nearly give the Area* 
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Superficial Measure. 



A TABLE of Segments of Circles, whose Area is Unity 
or 1, the Diameter being divided by parsdkl Chord^Lines 
into lOOequal PstttA. 



2 
3 
4 
5 
6 

7 
8 

9 
10 
11 
12 
13 
14 
1^ 
16 
17 
18 

19 I 

20 I 

21 I 

22 ! 
23 
24 
25 



•egment. 



,0048 

,0087 
,0134 

,0187 

,0245 

,0308 

,0375 

,0446 

,052 

,0598 

,068 

,0764 

,0851 

,0941 

,1032 

,1127 

,1224 

,1323 

,1424 

,1526 

,1631 

,1738 

,18451 

,1955 



V. & fSegment. 



I" 



26 

27 
28 

29 

30, 

31 

32 

3S 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 



,2066 

,2178 

,2292 

,2407 

,2523 

,2640 

,^59 

,2878 , 

,2998 

,3119 

,3241 

,3364 

,3486 

,3611 

,3735 

,3860 

,3986 ' 

,4112; 

,4238 

,4365 

,4491 

,4618 

,4715 

,4873 

,5 ' 



51 

52 

53 

54 

55 

56 

51 

5S 

59 

60 

61 

62 

63 

64 

65 

66 

61 

68 

69 

70 

71 
72 

73 
74 
75 I 



Segment. 



,5127 

,5255 

j5382 

,5509 

,5635 

,5762 

,5888 

,6014 

,614 

,62^5 

^6389 ' 

,6514 

,6636 ; 

,6759 

,6681 ; 

,7002 i 

,7122! 

,7241 

,756 

,7477 \ 

,7593 

,7708 

,7822 

,7934- 

,8045 



V. s. 



Segttjent 



76 

77 
IS 
79 
80 
81 
82 
83 
84 
85 
S6 

87 
88 
89 
90 
91 
92 
93 
94 
.95 
96 

97 
98 

99 
100 



,8155 
,8262 
,8369 
,8474 
,8576 
,8677 
,8776 
,8873 
,8968 
,9059 
,9149 

,9m 

,932 
,9403 
,948 
,9554 
,9625 
,9692 
,9755 
,9813 
,9866 
,9923 
,9952 
,9983 
1,0000 



Superficial Measure. 237 

EXAMPLES. 

(19) Suppose the Diameter, FG, of a Circle to be 84 Inches, 

and the Height of the Segment^ ED, 80 Inches, what 
will its Area be ? 

(20) What is the Area of a Segment whose Arc is a Qua- 

drant, or contains 90 pegrees, and Diameter 18 Feet ? 

PROBLEM XI. 

To find the Area of a Segment of a Senior, ^A B C D, or 
the Front of an Arch built with Stones of equal Length. 

RULE. 

Multiply Half the Sum of the Ijotmdkig Archet, A B and 
CD> by the Distance, AC, and the Produa will give the Area« 

AB+CD ^ 

That is,' X AC = the Area nearly. 

2 




EXAMPLES. 

(21) What is the Area of the Front of an Arch built with- 
. Stones 3| Feet long* whose upper and lower bounding 

Arches are in Length 84 and 72^ rftpeftively ? 

(22) What is the Area contained between two concentric 

Semi-Cii'cles, whose Diameters are 24 and 16 ? 

PROBLEM XII. 
To find the Area of ^n Ellipsis, ^r Oval. 

RULE. 

Multiply continually together the two Axes, and the Num. 
her, ,7854? (b), and the Produd of these three Numbers will 
cypress the Area. 



i 



/• 
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That is, b X A B xC D sztlic Are^ 



Fig. 11. 




EXAMPLE. 

(23) What is the Area of an Ellipsis whose greatest Diaiui^^ 
is 24, and the least Diameter 18 ? 

Of ARTIFICERS* WORK. 

I. Glazi&ks' and Masons' Flat Woak is measured by 

the Foot Square - 

EXAMPLES. 

(1) What is the Content of 12 Panesof Glass^ each measuring 

3 Feet 10 Inches long, and 2 Feet 8 Inches broad f 
What will the Glazing come t^ at %\d» per Foot \ 

(2) There is a House with 3 Her of Windows, 4 in a Tier ). 

The Height of the firat Tier i» 6'Feet 6 Inches, the se- 
cond 5 J Feet, and the third 4^ Feet 5 the Breadth of 
each Window is 3 Feet 9 Inches* What will the 
Glazing- come to at 16^. per F6ot ? 

(3) What is tlie Price of a Marbk Slab whose Length is 

6iTeet, and the Breadth 3 J Feet, at 8f per Foot \ 

(4) A Lool^ng Glass is 16 Inches by 9> and contains a Foot 

of Glass. What will the Content of the Plate be, that 
has twice the Length, and tlute Times tjie Breadth I 

II. Painting> Plastering, Paving, &c. is measured by 

the Yard Square, which is 9 Square Feet. 

RULE. 

Divide the Square Feet by 9 j and the Quotient will be tbr 
Number of Square Yai*ds«. 
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EXAMPLES. 

(5) What "will the Paving of a Street come to at 6^. per* 
Yard» the Length of the Street being 176^ Feet, and 
the Breadth 56^ Feet ? 

(6) What is the Content of a Piece of Wainscoting in 
Square Yards, that is 9^ Feet in Height, and 8J Feet 
hroad ? and what will it come to at 6/. per Yard ? 

(7) There is a Room 84 Feet round, and 9 Feet. 6 Inches 
high, in which are ' three Windows, each 6 Feet high 
and 3 Feet 5 Inches wide, and the Fire Place 4 Feet 
by 4 Feet. I dem^d how many 'Yards of Paper, Half 
Yard wide, will hang it ? 

• (8) If my Court- Yard be 47 Feet 7 Inches' square, and I 
have laid a Footway of Purbeck Stone 4 Feet wide, 
along one Side of it, what will paving the rest with 
Flints come to at 6d, per Yard square ? 
(9) A re^angalar four-sided Rooni measures 129| Feet 
about, and is to be wainscoted at 3j. 6//. per Yard 
square ; after the due Allowances for Girt of Cornicfe 
and Member, it is 16J; Feet high ; the Door is seven 
Feet by $J Feet ; the Window ohtttcrs, two Pair, are 
7J Feet by 4^ Feet ; the Check boards round them 
come IJ Foot below the Shutters, and are 14 Inches 
in Breadth ; the lining Boards round the Door- Way 
are 16 Inches broad ; 9ie Door and Window Shuttera, 
being wrought on both Sides, are reckoned Work and 
Half, and paid for accordingly ; thev Chimney 3| Feet 
by 3 Feet, not being inclosed, is to be deduced from 
the superficial Content of the Room > %uid the Esti- 
mat« of the Chaise is required ? 

(10: What will Plastering of a Ceiling, at lOi^. per Yard, 
come to, supposing the Length 84j Feet, and th^ 
Breadth 20 Feet ? 

(11) There is a Quantity of Partitioning that measures 34 
Feet 8 Inches about, and 14§ Feet high ; but is rendered 
between Quarters : the Lathing and Plastering will be 
8i/. per Yard, and the Whiting *M. per Yard. What 
will the Whok come to ? : , 

Note, — In measuring Plastering ; rendering between Quar- 
ters, ther* is commonly a fifth Part of the whole Area 
dedudled ; but when rendering between Quarters it 
whited or ooleured, there i« commouly a fourth or fifth 
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Part added to the whole Area, for the Sides of QuaF- 
. ters and Braces, &c. 

III. Flooring, Partitioning, Roofing, Tiling, 3cc. 
is measured by the Square of 100 Feet. 

IN these Measurements the Dimensions are taken by a Rod 
of ten Feet long ; and therefore the Result is in squares of 
loo square Feet each. 

Hence, dividing the Area in square Feet by 100, the Quo- 
tient will be the Number of Squares "required. 

EXAMPLES. 

(12; In 120i Feet in Length, and \2\ Feet in Height of 
Partitioning, how many Squares? 

(13) What Di&rence is there between a Floor 28 Feet long, 
and 20 broad, and two others that measure 14* Feet 
> a-piece by 10 ? and what do all three come to, at 2/. Ss. 
per Square ? 

(14^j Suppose a House 'Of three Stones besides the Ground- 
Floor, was to be Floored, at 8/. IQf. per Square; the 
House measures SOJ Feet by 204 Eeet ; there are «ght 
Fire Places, whose Measures are four of 6 feet by 5i, 
and four of 4J Feet, by 4, and the WeH-Hole for the 
Stairs is 1 Feet by 8^ j what wiU the Whole come to I 

(15) How many Oaken Phinks will Floor a Room 60| Feet 
long, and 334 wide, supposing the Plank 15 Feet long, 
and l;}wide? 

\l6f Suppose a House measures, within the Walls, 64 Feet 
in Length, and 36 Feet in Breadth, and to be of a true 
Pitch ; what will it come to Roofing, at 12/* 6^ the 
Square ? 

(17) Suppose I employ a Person to thatch a jBam, which is 
70 Feet long, and 30 deep j I demand how many 
Sq\^res are contained in the Whdie \ also what it will 
come to at IQr. 8J. per Square ? 

(18) What will the new Ripping and Out-house costt that 
measures 32^ Feet long, by 22^ broad» upon the' Flat, 
at 15f. the Square \ the Eaves' Boards proje6king 10* 
Inches on each Side ? 

NoU^'^lvi Tiling and Roofing, it is customary to reckon tbc 
*, Flat and Half of any Buildii^ withia. the Walli to b^ 
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die Depth or Width of the Roof of that Building whea 
the said Roof is of a true Pitch, that is, vOheii the Raf* 
ten are \ of the Breadth of the Building. But when 
the Roof is more or less than the tru^ Pitch, they 
-sieasure &om one Side to the other. 

IV. Bricklayers* Woit« is measured by the Rod. of 272J 

Square Feet* 

THIS Work is always valued at the Rate df a Brick and 
a Half thick ; and if the thickness of the Wall is more or 
lessy it must be reduced to that Thickness by the following 

RULES. 

L Multiply the Area of the Wall in Feet, by the Number of 
half Bricks in the Thickness the Wall is of : divide tlie 
Product by 816|y and the Quotient will be the Content 
in Rods ;— Or, 
I 2. Multiply the Area of the Wall by th^ Number of half 
i Bricks the Thickness the Wall is pf ; the ProduA, divided 

by 8, gives the Area in Feet, -which divide by 27^ j^ 
the. Quotient will be the Rods required. / 
Note. — ^The Fradion | in Rule 1, or J in Rule 2, is rejeded 
in Favour of the Workmen. 

EXAMPLES. 

' • ■ ■ . .' ■ ' 

(19) There is a Brick Wsdl 470 Feet round, and 9| Feet 

high, and three Bricks thick. How many Rods doth 
it contain ? 

(20) A Gentleman biMlt a Wall round his 'Garden, which is 
; 840 Feet, and 9 Feet high, and gi Bricks thick. How 

many Rods doth it contain, and what will it conie to 
at 4/ I9s 6d. per Rod ? 

(21) The Etid Wall of a House is 24^ Feet in Breadth, and 
40 Feet to the Roof ; §• of which is two Bricks thick, ^ 
more 1^ Brick thick, and the rest 1 Brick thick* Now 
the Gable rises $8 Courses of Bricks \ 4f of which usually 
make a Foot in Depth), and this is but 4 Inches, or 
half a Brick thick. What will this Piece of WorjE 
^onie to at 5/ lOr. per Statute Rod ? 

Y 
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QUESTIONS for Exercise in Superficial Measure. 

(1) An Elm Plank is 14^ Feet long, and I would have just 
a Yard Square slit otf. At what Distance from the 

• Edge must the Line be struck ? , ' 

(2) Having a redangular Marble Slab, 58 Inches by 27, I 

would have a Foot Square cut ofi^ parallel to the sborter 
Edge, I would then have the like Quantity divided from 
the Remainder, parallel to the longer Side $ and this al- 
ternately repeated till there be not the Quantity of a Foot 
left. What will the Dimension of the Remainder be ? 

(3) Being about to plant 10584 Trees equally distant in Rows, 

the Length of the Grove must be 6 Times the BreadtL 
How many of the shorter Rows will there be ? 

(4) A common Joist is 7 Inches deep, and 9\ thick. But I 

want a Scantling just as big again, and that shall be 
three Inches thick. What will the other Dimensions be ? 

(5) I have a Square Girder, 19 Inches by 1 1 ;*but one Quar- 

ter at the Timber in it { provided it be 9 Inches deep) 
vvill serve. How broad will it be ? 

(6) I have a wooden Trough, that, at ^ per Yard, cost me 
, 3j 2^. painting within ; the Length of it was I021nche8| 

the Depth 21 Inches ; v^at was its Breadth ? 

(7) My Plumber has put 28lb. per Foot Square into a OV 

tern 74 Inches, and twice the Thickness of the Lead 
long, 26 Inches broad, and 40 deep ; he has put three 
Stays within, across it, 16 Inches deep, of the same 
Strength ; and reckons 22r. per Cwt. for Work and 
Mateiials : I being a Mason, have paved him a Work- 
shop, 22 Feet 10 Inches broad, with Purbeck Stone, at 
7^/. per Foot, and upon the Balance I find there is Sj 6^. 
due to him. What was the Length of his Workshop ? 

(8) The redlangular Powdering Trough of a Man of War 

measures 27 square Feet, 112 Inches ; the Depth is 20 
Inches, the Brcadih 16. The Length is sought. 

(9^ In 1 10 Acres of Statute Measure, in which the Pole it 
16^ Feet long, how many Cheshire Acres, where the 
customary Pole is (j Ya.ds long ; and how maay York- 
sinie, wiicre tlie Pole in use is 7 Yards in Length ? 

(10^ 1 wiivM stt 5tS1 Pla;its in Rows, each 4 Feet asunder, 
and ti.e Plaiits 7 F( et apart, in a redangulai' Plot of 
'rouiid. Wuat Land wili this take up ? 
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(II The Paving of a triangular Court, at' 18^/. per Foot, 

V came to 100/. the longest of the three Sides was 88 

. Feet ; what then was the Siim of the other two equal 

Sides? 

(1^) An ancient Bath was found of a triangular Form^ the 

Sum of whose three equal Sides was 125 Feet; the 

Area of the Bottom is required ? ' 

(13) I would plant 10 ^cres of Hop Ground, which must ' 

be done either in the Square Order, as the Number 4* 
stands on the Dice, or in the Quincunx Order, as the 
Number .5 ; the, three nearest Blinds, in both Cases, 
must be set lineally jiist 6 Feet asunder. How many 
Plants more will be required for the last Order than 
. for the first, admitting the Form of the Plot to lie 
the most advantageous for the Plautation in either 
Case? 

(14) A Summer-House is a Cube of 10 Feet in the clear ; 

the Cornice prbje^ts just 15 Inches on a Side ; and 
being of Timber and Stucco, the Sides are 6 Inches 
thick, so that the whole Front of the Roof, from QUI 
to out, w 13^ Feet ; this is hipped from each of the 
Comers to the Centre, and being truly Pediment 
Pitch, it rises ^ of the Front, or 3 Feet. I would, 
by Help of these Dimensions, measure the Slatirg 
without venturing to climb for more, and compute 
the Coet ^\d* per square Foot ? 

(15) A triangular Bath, 6 Feet'deep, is exaftly enclosed by 

3 square Pavilions, and rectangular, the Simi of 
whose Planes together make just 50 Poles. TIio Are* 
V of A. the less is to that of B. the middle one, as 4^ to 

8; and the Sum of the Areas of A. and C, the 
biggest, is to that of B. as 8^ to 4'. How many Wine 
Hogsheads of Water will t is Bath receive V 

(16) I have, an Orchard in the Forai of a Quadrangle, or 

Trapezium, containing oj Acres, which being di- 
vided by a Diagotial, or I^inefrom Corner to Corner, 
the Perpendicuhr of one of the ■ riangles is 430 ^ 
Links, and the other 360. The Length of the said 
Diagonal, or common Base of those Triangles, is 
required. - ^ 

(17) Give the Area of .9 circular Bowling Green, that is 16 
. ' Poles across the Middle, the Circumference being 

3,1416 Times the Diameter of a Circle.' 

(18) The surveying' Wheel is so contrived as t® tu'- 
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twice in the Length of a Pole» or 16| Feet. Whn 
then is the Diameter ? 

(19) I would turf a Round Plot^ meaauring ISO Feet about, « 

and . wpuld know the Charges^ at \d. per Yard square \ 

(20) I want the Length of a Line, hj which my Ganlenaf 

may strike a round Aurangerie^ that shall contain just 
half an Acre of Land ? 

(21) Agreed for an Oke» Curb to a found WeH at 8^. p» 

square Foot ; it is exa^Uy 42 laches in Diam^er, with- 
in the Brick Work, and the Breadth of the Curb is to 
^ be 14i Inches. What will it come to I 
( 22) It is observed, that the extreme End of the Minute-hand 
of a public Dial moves just 5 Inches in the Space of 
Sj^ Minutes. The Question iS) what is the Length of 
that Index ? 

(23) A. B. and C. join for a Grinding Stone^ SG Inches in 

Diameter, Value 20x. towards w^ich A paid 7/. B. 8/. 
and C. OS* the waste Hole through which Um Spindle 
passed was 5 Inches square. To what Diameter ought 
the Stone to be worn, when B. and C. begin sevenSly 
to work with it ? 

(24) I demand what Difference there is in the Area of the 

Sedlion of a round Tree, 20 Inches over, and its in- 
scribed and circumscribed Squares \ 

(25) Having paved a Semicircular Alcove with black and 

white Marble, at 2#. 4dl per Foot^ the Mason's Bill 
was just 10/. What then was the Arch' in Front \ 

(26) What Proportion is there between the Arpent of France, 

which contains 100 Square Poles of 18 Feet each, Mid- 
the English Acre, containing 160 Square Poles of 16^ ' 
' Feet each, considering that the Length of the French 
Foot is to th<^ English as 16 to 15 ? 
27) In turning a One Horse-Chaise within a Ring of a cer- 
tain Diameter, it was observed that the outer Wheel 
made two Turns, wljile the inner made but one. The 
Wheels were equally high ; and supposing them fijced 
, at. the statutable Distarxe, or 5- Feet asunder on the 
Axletree, pray what was the Circumference of the 
. Track described by the outer Wheel ? 
(28) Required the Area of a Se<^OT (supposing one of the 
Divisions of a Wilderness), which beings struck from 
a Centre with a Line 30 Yards long, makes the Sweep 
or circular Part 63 Feet \ 
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(29) If the Chord or Line drawn tkrough tte two Ends of 
the above Curve be 15 Inches shorter than the Arch- 
Line, I demand the l^egment ? 
, (30) Suppose the Ellipse in Grosvenor-square measures 840 
Links the longest Way, and 612 across, withia the 
Rails ; and if the Curb Stoties are 14? Inches thick. 
What Ground do they inclose^ and wliat do they stand 
upon ? 

iVo^,— The Dimensions of sdl similar Figures are in Propor- 
tion to^heir Areas, as the Sqtrares of their respe^ive 
Sidesy et contra^ 

(31) If a round PiHar, 7 Inches over, has 4 Feet of Stone in 
- it, of what Diameter is the Column, of equal Length, 

that measures ten Times as much ^ » * 

(32) A Pipe of 6 Inches Bore will be 3 Hours^in running off 
a certain Quantity of Water, In what Time will 4 
Pipes, ca^ 3 Inches Bore, be in discharging double 
the Quantity ? . ' ' 

(3<3) Suppose a Yard of Rope, 9 Inches round, weighs 221b. 
Snhat will a Fathom df that weigh which measures a 
. ^ Foot about } ■' ' ' 

(34) If 20 Feet of IrQn Railing shaB weigh Hs^a Ton when 
t)ie Bars are an Inch and Quarter Square, what will 
50 Feet of ditto come to, at % per lb. the Bkrs being 
but f of an Inch square ? 

i (do) A Sack that holds three Bushlels of Com is 22^ Inches 
broad when empty ; what ^ould the Sack contain, 

: that \kmg of the same Length, had twice its Cir- 

I cumference, or twice its Bneadth I 

\ (36) My Plumber has set me up a Cistern ; and his Shop- 
Book being burnt, he has np Means of bringing in the 
Charge ; and I do not choose to t%ke it down to have 
it weighed ; but by measure he finds it contains 64 
square Feet 4zi uid that it was f of an Inch precisely 
in Thickness. - Lead was then wrought at 21 /• per 
Fother.. Let ihe Aecomptant, from» these Items, 
make out the poor Man's Bill, considering further, that 
4vT oat. it |he WVight of ». Cubic Inch of Lead? 
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LXXVL MENSURATION of SOLIDS. 



PROBLEM XIIL 
TO find the Solidity of a Cube, Prism, or Right Cylinder* 



Fig. 12^ 




:Bg. 13. 



2~v 




Fig. 14. 




' . 



RULE. 

I^ultiply the Area of the Base into the Height of Altitude, 
and the Produdl will be the Solidity. . 

EXAMPLES. 

(1) "What is the solid Content of a Cube, whose Side is % 

Feet? 
(2y How many Ale Gallons of Watev will a Cistern hold# 

whose Length, Breadth, and Depth, are 4 Feet 9 
Inches, 3 Feet 6 Inches, and 2 Feet 10 Inches? 
(3> What is the Contet.t of a Cylinderi whose Diameter is 

4i Feet, aad S^Feet high ? ^ 
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To find the convex Surface of a Prism, or a Right Cylinder* 

A GENERAL RULE. 

Find the Area of each Side and End separately,- then add 
those Areas together, and their Sum will be the whole Sur- 
face of any Prism or Body whatever. 

A PARTICULAR RULE. 

Multiply the Circumference of the Base by the Altitude of 
the Cylinder, and the ]^rodu£l will give the convex Surface. 

EXAMPLE. 

(4) What is the convex Surface of a right Cylinder, whose 
Circumference is lOJ Feet, and Height 7i Feet ? 

PROBLEM XV. 
To find the Solidity of a Pyramid, or right Con*. 

C 



%li?. 




Fig. 1(5. 




RULE. 

Multiply the Area of the Base by a third Part of the Alti- 
^de, and the Prodtid will be the Content required. 



A 
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EXAMPLES. 

(5) Required the Solidity of a square Pyramid, each Side of 

whose Base i^ 1 2 Feet, and the slant Height 26 Feet \ 

(6) What is the Solid Content of a triangular Pyramid, whose 

Height is 30 Feet, and each side of its Base 5^ \ 

(7) What is the Solidity of a Cone, whose Base is 3^ Feet 

Diameter, and Altitude 6 Feet ? 

PROBLEM XVI. 

To find the convex Surface of a Pyramid or Cone (as Fig. 
15 and 16.) 

RULE. 

Multiply the Perimeter or Circumference of the Base by 
the slant Height or Length of the Side ( A C) and half the 
Produa will be the Area^ - 

EXAMPLES. 

(8) What is the Surface of a triangular Pyramid, including 

the Base, the slant Height being io Feet, and each 
Side of the Base 3j: > 

(9) What is the convex Surface of a right Cone, whose Bas^ 
I . is 45 Feet in Circumference, and shiit Side is 20 Feet 

in Length? 

PROBLEM XVII- 
To find the SolidTCy of a Frustum of a Pyramid or Cone. 



Fig. 17. / / \ \ Fig. 18. 




A 

Add into one Sum the Areas of the two Ends, and the 
«iean Proportional between them ; multiply the Sum by the 
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perpendicular Height ; and \ of the ProduA fniSL be the So- 
lidity J that isj^ if A be the -Area of the greater End, and a of 
the Ie88er» and h the Height. 

Then A +tf-f.yAflXj^ = the Solidity. 

EXAMPLES. 

(10) How many solid JFeet are there in a Tree, whose Basest 

are Squares, each Si^e of the one being 1 5 Inches, and 
each Side of the other 6, and the Length measures 
along the Side 24 Feet ? '• 

(11) What is the Content of a Frustum of a Cone 60 Feet 

high, the Diameters of its Ends being 20and 3 Feet ? 

(12) How many solid Feet are there in a Conidal Frustum, 

the Circumferences of whose Bs»es are 6€ and 56 Feet, 
Height is 4 Feet ? 

PROBLEM XVin. 

7o find the convex Surface of the Frustum of a Pyramid 
•r right Cone. 

RULE. 

Multiply the Sum of the Perimeters or Circumferences of 
the Ends by the slant Height, and half the Produft will be 
the Surface required. 

EXAMPLES. 

(IS) How many square Feet are in the Surface 6f a Frustum 
of a Square Pyramid, whose slant Height is 10 Feet#. 
each Side of the greater Basis being 3 Feet 4 Inches^ 
and each Side of the less 2 Feet 2 Inches I 

(14) How may Square Feet are in the Surface of a Frustum 

of a Cone, whose Circumferences of its Ends are 38 
and 8 Feet, and slant Side 7 Feet ? 

(15) If a Segment of 6 Feet slant Height be cut off a Cone, 

whose slant Height is 30 Feet, and the Circumference 
of its Base 10 Feet, what will be the Surface of the 
Erustum^ 
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PROBLEM XIX. 

To find the Solidity of a Cuneus or Wedge, 



Fig. 19- 




' RULE. 
" Multiply the Area of the Base, ADE, or BCF, bykaJf 
the Altitude, DC, of the Wedge, and the Produd will give 
the Solidity. 

CD 
Tfeue, AD >c DE — ^ s the SbUdity. 

2 

EXAMPLE. 

(16) What is the Solidity of a Wedge, whose Bate measures i 
30 Feet by 16, and whose Height is 12? ^ 

PROBLEM XX. 

To find the Soilidity of a Pavilion Roof> 



Fig, 20. 




RULE. 

To the Length of the Ridge, add twice the Side of th* 
Base which is parallel to it : multiply the "Sum by the other 
Side of the Base, and the Produ^ which arises by a sixth 
Part of the Altitude ; and the second Produ6l will give thf 
Solidity. 

Thus,EF+ 2AB x BCx — 
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EXAMPLE. 

(17) What, is the Solidity of a Pavilion Roof, whose Base is 

36 by 20, Ridge parallel to the greatest Side 16, and 
Altitude 12 Feet ? 

PROBLEM XXL 

To find the Solidity of the Frustum of a square Pyramid 
made by a Sediofi parallel to the Base. 

RULE. 

To the Area of the Ends add the Product of their Sides ; 
multiply the Sum by a third Part of the Altitude 5 and the 
Produ^ will give the Solidity, 

EXAMPLE. 

(18) What is the Solidity of the Frustum of a Pyramid 60 
L Feet high, whose Ends are 16 and 13 Feet squared 

s ^ . 

PROBLEM XXIL 
To find the Solidity of Prismoid, ^. 



Fig. 2L 




RULE. 

To the Area of the Ends add the ProjiuA of the Sums of 
the Lengths and Breadths ; multiply this Sum by a Sixth Part 
of the /iltitude : and the Produft will gi ve the Solidit y. 

Thus, ABxBC+EFxFG+AB+EFxBC+FGx^//- 



EXAMPLE. 

(19) What is the solid Content of a Canal 304 Feet by 20 
at Top, 300 Feet by 16 at Bottom, and 5 Feet deep? 
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, PROBI.EM XXIII. 

To find the Surface of Sphere or Globe, or of any Seg- 
knent or Zone of H. 



Fig. 22. 




A GENERAL RULE. 

Multiply the Circumference of the Sphere mto the Diame- 
ter or Height of the Part required ; and the Produd will be 
the Curve Surface, ^ehethe/ it be Segment, Zone, Heoiis- 
pherf', or the whole Sphere. 

Note. — The Height of the whole Sphere is its Diameter. 

PARTICULAR RULES. 

1. Find the Circumference of a great Circle upon the Globe 
by Prob. VI. Rule 1. or by multiplyingthe Radius by 6,2882: 
multiply the Circunfiference by the Diameter ; the Produd 
will give the Superficies.— Or, 

2. Multiply 3,1416 by the Square of the Diameter, and 
the ProduA will give the Superficies. 

EXAMPLES. ^ 

(20) Whatis theSurfapeofa Globe, whose Diatocter is 7? 
(21; What is the Surface of a' Globe, whose Semi-Diameter 

IS 6 Inches ? 
(^) ^^ ^^ Diameter or Axis of the Eardi be 79^^ Miles, 

what is the whole Sur&ce, supposing it a perfed 

Sphere ? 
(2S) What is the Superficies of a Segment 9 Feet high, cut 

froni a Globe of 42 Feet Diameter ? 

PROBUIM XXIV. 

To find the Solidity or Content of a Sphere or Globe, 
"-e Fig. to Prob. XXIII.) ' 
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RULE. 

1. Find the Superficies by the last Problem ; multiply the 
Superficies by \ of the Radius^ or by \ of the Diarafeter, and 
the Product wfll be the Solidity. — Or, 
• % Multiply the Cube of the Diameter by ,5236 ; and the 
Product will give the Solidity ; that is, 

3,1416 

=: ,5236, the Solidity— Or, 

6 

3. Find the Content of a circumscribing Cylinder, by Prob- 
lem XIII. and take \ of it for the Content of the Globe. 

For a Globe is | of its circumscribing Cylinder, and ,5236 
is the Content of a Globe whose Diameter is 1. 

EXAMPLES. 

(24) What is the Content of a Globe irhose Diameter is 7 ? 

(25) Suppose the Earth to be spherical, and 'its Diameter 
7957i Miles, what is its Solidity ? 

PROBLEM XXV. 

To find the Solidity of the Segment of a Globe. (See 
Fig. 23.) 

RULE. 

•1. Froii\ three Tiaies the Diameter of the Globe, takfe twice 
the ■altitude of the Segment ; multiply together the Remain- 
der, the Square of the Altitude, and ,5236 $ and this Pro- 
duct will give the Solidit)ii 

Thus let i6=CD the Height of the Segment, and ds the 

Diameter. 

Then 8^- 2A X ,5236 X hh^ the Solidity of ACB Or> 

2. To three Times the Square of the Radius of its Base* 

AB, add the Square of its Height ; multiply the Sum by 

ihe Height, and that Produft again by ,52L;6, will give the 

Solidity. 
That is, if r sAD, the Radius of its Base, h^ CD| the 

z 
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Height. Then ,5236* x 3rr X ** = the Solidity of the j 
Segment ^BC. 



Fig. 23. 




EXAMPLE. 

(26) What is the Solidity gf a Segment 4 Feet high, cut 
from a Glohc 18 Feet, Diameter ? 

PRdBLEM XXVI. 
To find the solid Content of a SiAcroid. 



Fig. 24. a; 




RULE I. , 

Multiply continoally together the fixed Axis, the Syaif of 
the revolving- Vxis^ and the Number ,5256 (being ^ of 
3, 1 4- 1.59 nearly ; aiid the last Product will be the Content in- 
quired, that is, if /> = 3,lil59, Itc. /rrthe Transverse, apd 
r=:the conjugate Axis of the generating EUipse ; 

Then j^pttcz: the Oblate, 

and ^pccs:tht Oblong Spheroid. 

RULE IL 

Mult Tply the ^ rea of the generating Ellipse by J of the le- 
Tolving Axis, and the Product will be the. Content of the 
^ipheroid. 
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Let A rr the Area of the Ellipse ; then from the former Rule, 

J/A=the Oblate, 
And j<rA=:the Oblong Spheroid. 

EXAMPLE. 

(27) What is the Solid Content of a Spheroid, whose Dia- 
meter of the greatest Circle is 33 Liches, and the 
Length 55 Inches. 

PROBLEM XXVII. 

To find the Solidity of a Parabolic Spindle. 

C 




Fig * 25. A< 

RULES- 

1. The Square of the Diameter (CD) of the greatest 
Circk multiplied by ,41888 being ^V o^ .7^54) and that 
Product again by its Length ^AB will be the Solidity. — Or, 

2w» Multiply the Area of the greatest Circle, or middle, 
Section, by the Length ; and -^^ of the Product will be the 
Content. 

That is, if A B= the Length or \xis, DCzrthe greatest 
Diameter, or double the Abscissa ofthegeiieratinc^ Parabola 
ACB, and n = ,785398, or ,7854. Then tV» X DC2 X AB =: 

thetwhole Salid, ADBCA. 

« 

EXAMPLE. 

(28) What is the Solidity of a Parabolic Spindle, whose 
greatest Diameter is 36, and its Length 99 Inches? 

PROBLEM XXVIII. 

To measure Timber. 

^. A Square Piece of Timber, equally thick at both Endsi 
'IS a Priam } a round Piece, equally thicl^ at both Ends, i» 
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a Cylinder ; a square Piece, that tapers regularly, is the 
Frustum of a Pyramid ; and a round Piece, that tapers re- 
gularly, is the Frustum of a Cone ; and the Contents of 
these Solids may be exactly computed by their respectiTC 
Rules. 
/ But because the Mensuration of tapering Timber by the 
exact Rules is troublesome, an Approximation has taken 
Place ; and the Contents of such Trees are jgenerally conK 
puted by the following 

RULfe, 

Multiply the Square of thci Quarter Girt (or J of the 
Circi'mfercnce) in Inches, by the Length in Feet ; divide 
the Product by 114; and the Quotient will be the Content in 
Feet. 

But to find the Content more near the Truth, observe the 
following 

rule! 

Multiply the Square of f of the Girt or Circumference by 
twice the Length, and the Product will fee the Coqtent., ex-. 
tremely near the Truth. 

REMARKS. 

1." The Gilt of a Piece of Timber is its Compass or Circum- 
ference at the Middle, J of which is commonly taken for 
the Side of a Square, equal to the Area of the Section 
there. « 

,2. Trees of irregular Growth, must be measured in Parts or 
Pieces, as above directed. 

3. Allowance must be made for the Thickness of Bark (if 

on the Tree) in Oak Vtj or -rr in other Wood not so 
much. 

4. When the Timber is to be reduced to Loads, 

Divide the Feet in < , ° i ^7 i /^O i S^^^^ ^^^ Loads ; 

as 40 Feet make one Load or rough Timber, and 50 one of 
hewn. 
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EXAMPLES. 

(S59 What is the Content of a Tree, whose Girt is 42 Inches, 

and Length 16 Feet f 
(SO) What is the Content of a Ttte, whose Compass is 64 

Inches^ and the Length SOJ Feet ? 
(31 ) How many Loads of Timber are there in a hewn Tree, 

whose Breadth is 42 Inches, Depth 30 Inches, and 

Length 40 Feet ? 

GAUGING. 
PROBLEM XXIX. 

* To find the Area of any Triangular Tun, Back, Cooler, 
or circular and elliptical Superficies, in Ale Gallons, &c. 

RULES. 

1. Find the Area in Inches by the different Problems in 
Sect. LXXV. and the SoKdity by Sect. LXXVI. ; then, 

("282 7 TAle, 
Divide by i 231 I for -} Wine, 
1268,8 J tCorn, 
and the Quotient will be the Area in Gallons. — ^Or, 

2. If the Square of the Diameter of any Circle,. 

("359,057 r Ale Gallon, 
Divide by < 294,12 S- for ] Wine Gallon, 
1342,243 (.Corn Gallon, 
and the Quotient will be the* Area in their respective GaUons» 
For as ,785398 : 1 : : 282 : the Square of the Diameter 
of the Circle whose Area is 282 cubic Inches, viz. one Ale 
Cxallon : and from this Proportion arises the preceding Di*- 
visions : , 

f282 7 r 359,05 

Viz. ^231 J. ^,785398= -{294,12 
1268,8 3 ' (.342,24 

Or, these Divisors may be turned into Multiplicators, by 
dividing Unity ©r 1, or rather by dividing the Area, in Inches, 
of that Circle whose Diameter is 1. 

That is, ,785398 by 282, Bca 
r282=rj(X)2785 
Thus, ,785398i^ -f 23i»=:,00399 

1 268j8=,002922 
The Prodtfct will be the Area in Galloaa of the same 
Mam^ Z 2 ^ 
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EXAMPJLES. 

(32) Suppose the Length of a Brewer^sT^un, Baekjor-Cfwler, 
be 16 Feet 6 Inches, and its Breadth 7 Feet 4 Indies, 
what will be the Area in Ale or Beer Gallons^ &c. ? 

(3S) The Length of the Base of a triangular Cooler is ^4 
Inches, and its perpendicular Breadth isr 58 'Feet 6 
Inches. Required its Area in Ale Gallons. 

(34?) Suppose the longest Piameter of a Brewer's Vessel be 
84?,5 Inches, and the shortest Diameter be 50 Inches, 
what will be the Area in Ale Gallons ? 

(35) Suppose a Tun in the Forai of the Frustum, of a Pyra- 
mid, whose Bases are equilateral Trianglee : let the 
Side of the Top be 64? Inches, the Side of the Bottom 
be 98,6 Inches, and its Height or Depth 36 Inches j 
what is the Content of that Tun in Ale Gallons, &c. ? 

(36) If the Diameter of the Base of a regular Cone is 60,5 
Inches, and the perpendicular Height is 42,8 Inches, 
what will be the Content in Ale Gsdlons, &c. ? 

(37) Suppose the Diameter of a Frustum of a Cone be 84» 
Inches at the Top, and the Diameter at the Bottom 
to be 62 Inches, and the Height 42 Inches : required 
the Content in Ale .Gallons. 

The Bung Diameter EF, Head Diameter CD, and Length 
of the Cask AB (wjthinside) being ^iven; to lind the C^*- 
ixsm of a Cylinder nearly equal to it. 



Fig. 26. 




RULE. 

1. To twice the Area of the Circle at the Bung, add thf 
Area of the Circle of the Head ; multiply the Sum by one- 
^ird •f th^ Length of the Cask, ; the Produet is the Coatetft 



Mensuration of Solids. 059 

in' Cubic lQche«> which at^ converted into GaHoa^ by (^Tiding 
by 2^2 for Ale» aad 23.1 for Wine GaUims^Or, 

2. To the Square of the Head Diameter* ;iddtyri(:e that of 
the BuBg Diametefy aud from that Sum take ^ of the Square 
of the Diffi^refice of the said Diameters ; then yi^u^ply the 
Remainder by the Length of the Cask ; then if the product 
be multiplied 

K 1,00092837=? ,002787; « .« . , ^ 

^^l,00113333=,003399j ^ S, will give the Area. 

0^dividedbyjW7,15^ X 3, i.^ give the Area. • . 

EXAMPLES- 

(S8) What is the Content of a Cask, whose Bung Diameter, 

Head Diameter, and Length, are 32, 26, and 40 

Inches, withinside, respectively ? 
(39) Suppose the Bung Diameter of a Cask to be 40 Inches, 

Head 36, and Length 64 : required the Contents both 

in Ale and Wine Gallons I 

QvESTioN^ for Exercise in Mensuration of Solidsi 

- t 

(1) What is the Difference between ^ solid Half Foot, and 

Half a Foot Solid ? 

(2) What is the Proportion, in Space, between a Room 25 
Feet 6 Inches long, 20 Feet 2 Inches Broad, 14 Feet 
high, and two others of just Half the Dimensions ? 

(3) Another Room is 17 Feet 7 Inches long within, 13 Feet 

10 Inches broad, and 9^ Feet high ; it has a Chimney 
carried up straight in the Angle, the Plan whereof is 
just the Half of 5i Feet, by 4 Feet 2 Inches, llie 
Question is, how many Cubic Feet of Air the same 
will contain, allowing the Content of the Fire-place and 
Windows at 4 solid Yards I 

(4) A Ship's Hold is II24 Feet long, 32 broad, and 54 ' 
deep. How many Bales of Goods, 3 Feet 4 Inches 
long, 2 Feet 2 Inches broad, and 3 Feet deep, may be 
Btowed therein^ leaving, a Gangway 4| Feet broad* 

(5) I want a rectangular Cistern, that, at 161b. to the Foot 
' Square^ shall weigh just a Fother of L»ead ^ it naust be* 



•.. 
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8 Feet long, and 41 over, bow many Hogsheads 
Wine Measure, will thia Cistern contain, taking it at \ 
of an Inch from the Top f 

(6) A Log of Timber is 18i Feet long, 18 Inches broad, 
and 14 Inches thick. Die square all through. Now, 
if 2 soUd Feet and a Half be sawed off the End, how 
long will the Piece then be ? 

(7) The solid Content of a Square Stone is found to be 

126^ Feet, its Length is 8| Feet. What is the Area 
of owe End, and what the Depth, if the Breadth as- 
signed be 38it Inches ? 

(8) The Dimensions of the Circular Winchester Bushel are 

18^ .Inches over, and 8 Inches deep. How many 
Quarters of Grain will a square Bin hold, that mea- 
sures 7 Feet 10 Inches long, 3 Feet 10 broad, and 4? 
Feet 2 Inches deep, within ? 

(9) Taking the Dimensions of the Bushel as above, what 
must the Dian\eter of a circular Measure be, which at 
12 Inches deep will hold 9 Bushels of Sea Coal struck ? 

(10) A Prism of two equal Bases, and six equal Sides, that 
measures 28 Inches across the Centre, from Comer to 
Corner; the superficial and the solid Content is re- 
quired, taking the Length at 134 Inches. 

(11) I have a rolling Stone 44- Inches in Circumference, 
and am to cut off three cubic Feet from one End. 
Whereabouts must the Section be made ? 

(12) I would have a Syringe 1 J Inch in the bore, to hold a. 
Pint (Wine -Measure) of any Fluid. What must the 
Length of the Piston, sufficient to nndce an Injection 
with it, be ? 

(IS) I would have a cubic Bin made capable of receiv- 
ing just 13-t Quarters of Wheat, Winchester Measure \ 
what wiU be the Length of one of its Sides I 

(14) A Bath Stone, 20 Inches long, 15 over^ and 8 deep, 
weighs 220!b. How many cubic Feet thereof will 
what freight a Ship of 290 Tons ? 

(15) The common Way of measuring Timber being to girt a 
round straight Tree in the Middle, and to take \ of the 
Girt for the Side of a Square, equal to the. Area of the 
Section there ; if this be not considered in the Price 
appointed, pray on which Side lies the Advantage ? 

{ 16) The solid Content of a Globe 20 Inches in Diameter^ 
a Cylinder of the same Diameter, 20 Inches long, and a 
Cone 20 Inches Diameter at the Bitse, and 20 Inches 
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high, are severally required ? and also what they will 
cost Painting, at SJ per Yard ? 

(17) Our Satellite, the Moon, is a Globe, in Diameter 2170 
Miles. I require how many -Quarters of Wheat she 
would contain if hollow, 2150f solid Inches being the 
Bushel ; and how much Yard-wide Stuff would make 
her a Waistcoat, was she to be clothed ? 

(1^) Suppose the Atmosphere, or Body of the Air and Va- 
pours surrounding the Globe of the Earth and Sea, to 
be 60 Miles above the Surface, and the Eai:th is 7970 
Miles in Diameter : how many cubic Yards of Air 
then hang about and revolve along with this Planet ? 

(19) A square Pyramid, whose Sides at the Base measure 10 

Inches a-piece, and is 20 Feet high by the Slope in the 
Middle of each Side of the Base, is to be sold at 7s 
per solid Foot 5 and if the polishing the Surfa«e of the 
Sides will be Sd per Foot more ; I would know the 
Cost of this Stone when finished ? 

(20) A round Mash»Vat measures at the Top 72 Inches over 
within, at the Bottom 54, the perpendicular Depth , 
being 42 Inches ; the Content in Ale Gallons is re- 
quired ? 

(21) The Shaft of a round Pillar, 16 Inches in Diameter at 
the Top, is about eight of the Bottom Diameters in 
Height, y whereof is truly cylindrical, and the other 
y swelling 5 but we will' suppose it Tapers straight, 
and that it is -J less at the Top than at Bottom : the 
Priee of the Stone and Workmanship is sought, at 3^ 
8^ per Cubic Foot 5 and farther, the superficial Con- 
tent, including both Ends ? 

(35) A Stick of square Timber tapers straight, ; the Side of 
the greater End is 19| Inches, of the less 13^ Inches, 
the Length 16 Feet 6 Inches ; the Value, at 2j 6d 
per Foot solid, is demanded. 

(23) What Quantity of Brandy will the Distiller's Tun 
^ contain, that measures 40 Inches within at the Head, 

52 at the Bung, a^d 103 Inches long ; and how many 
Barrels of London Ale would fill it t 

(24) Suppose the Globe or Ball, on the Top of St. Paul's 
Church, to be 6 Feet in Diameter ; what did the Gild- 
ing thereof come to at 3\(l per Inch Square ? 

(25) The famous Tun of Heidelberg, that being heretofore 
annually replenished with Rhenish, had in it some 
Wine that was many Ages old before the French. de«. 
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molished it in the late War. It was 31 Feet in 
Lengthy and 21 in Diameter, and pretty nearly cylin- 
dricaL Pray how many Tuns of Wine woidd the 
same contain ? 



LXXVII. SPECIFIC GRAVITY of METALS. 

The Specific Gravity of a Body is the Relation that the 
Weight of a Body of one Kind hath to the Weight of an 
equal Magnitude of a Body of another Kind ; the Know- 
ledge of which is of great Use in computing the Weights of 
such Bodies as are too unweildy to have their Weight dis- 
covered by other Means. 

The following TABLE shows the Specific Gravity, to Rain 
Water, of Metak, and other Bodies } and the Weight of 
a cubic Inch of each, in Parts of a Pound Avoirdupois, 
and in Ounces Troy, and Parts of an Ounce. 



BODIES. 


Sp. Grav, 


wt. lb. Ave 


wt, 02. Troy, 


Fine Gold 


19,640 


0,7103587 


10,459273 


Standard Gold 


19,520 


0,7060185 


9,962625 


Coast Gold 


18,888 


0,6828703 


9,911707 


Quicksilver 


13,762 


0,4976574 


7,384411 


Lead 


11,313 


0,4091696 


5,984010 


Fine Silver 


11,091 


0,4011501 


5,850035 


Standard Silver 


10,629 


0,3810402 


w'?,556769 


Cast Silver 


10,528 


0,3807870 


^503967 


Copper 


8,769 


0,3171658 


4,747121 


Plate Brass 


8,350 


0,2942593 


4,404273 


Cast Brass 


8,104 


0,2929882 


4,272409 


Steel 


7,850 


0,2839265 


4jl42127 


Bar Iron 


7,704 


J[),2808159 


4,031361 


Block Tin 


7,238 


0,2417901 


3,861519 


Cast Iron 


7,135 


0,2580647 


3,806568 


Load Stone 


5,106 


0,184^708 


2,724183 


Blue Slate 


3,500 


0,1264914 


1,867272 


Veined Marble 


2,702 


0,0977286 


1,429411 


Common Glass 


2»600 


0,0940393 


1,36(^41 


Flint Stone 


2,582 


0,0933883 


1,351419 


Portland Stone 


2,570 


0,0929543 


1,345139 


Free Stone - 


2,352 


0,0915788 


1,231038 


Brick 


2.000 


0^0723379 


, U046801 
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BODIES* Sp. Grav. wt. lb* Avoir. 



Alabaster 
Ivory 1 
Horn 5 
Brimstone 
Clay 

lAgnum ViXm 
Coal 
Pitch 

Mahogany Wood 
Dry Box Wood 
Milk 1 
BeaWaterj 
Rain Water 
Red Wine 
Bees' Wax 
Linseed Oil 
Proof Spirits! 
of Brandy j 
Dry Oak 
Olive Oil 
Beech 
Dry Elml 
Dry Ash I 
Dry Wainscot 
Dry Yellow Fir 
Cedar 

Dry White Deal 
Cork 
Air 



1^8S 

1,832 

1^800 
1,712 
1,327 
1,255 
1,150 
1^3 
1,030 

1,033 

1,000 
0,993 
0,995 
0,932 

0,927 

0,915 
0^913 
0,854 

0,800 

0,747 
0,657 
0,613 
0,569 
0,240 
0,0012 



0»0683061 

0,0662606 

0,0651042 
0,0619213 
0,0479962 
0,0453921 
0,0515943 
0,0384475 
0,0372530 

0,0372530 

0,0361690 
0,0359158 
0,0359881 
0,0337095 

0,0335503 

0,0330946 
0,0330222 
0,0308883 

0,0289352 

0,0270182 
0,0237630 
0,0221715 
0,0205801 
0,0186805 
0,0000434 
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wt.oz.Tr. 

0,988456 

0,958489 

0,949424 
0,902498 
0,699986 
0,661959 
0,606759 
0,560691 
0,543282 

0,543742 

0,527458 
0,i23766 
0,524820 
0,491591 

0,489268 

0,489008 
0,481569 
0,450449 

0,421966, 

0,394011 
0,346539 
0,323332 
0,300123 
0,126590 
0,000633 



Ciue 1. The linear Dimensions, or Solidity of any Body 
being given, to find its Weight. 

RULE. 

Multiply the cubic Inches contained in that Body hy the 
tabular Weight corresponding ( the Product wiU give the 
Weight, in Pounds An>irdupois> or Ounces Troy, 

EXAMPLES. 

■ I • 

(1) What is'the Weight of a Piece of Oak, of a rectangular 
Form, whosQ SoUdity is 12096 cubic Inches ? 
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(2) What is the Weight of a Piece of Fir, whose Girt is 20 

Inches, and Length 40 Feet I 

(3) What is the Weight of in Iron Shot, of 7 Inches Dia. 
meter ? 

(4) What is the Diameter of an Iron Shot, weighing 421b. 
AToirdupois ? 

(5) What is the_ Weight of an Iron Bomb Shell, of 3 Inehes 
thick, the greatest Diameter being 16 Inches ? 

(6) Required the Weight of one of the Portland-Key- 
Stones to the middle Arch of Westminster Bridge, the 
Diameter of the Arch being 76 Feet, the Height of the 
ICey-Stone 5 Feet, the Chord of its greatest; Breadth, to 
the Front of the Arch, 3 Feet 4 Inches, aad iu Depth 
of the Arch 4 Feet ? ^ 

(7) In* the Walls of Balbec, in Turkey, there are three 
Stones laid End to End, now in Sight, that measure 
in Length 61 Yards | one of which in particular is 63 
Feet long, 12 Feet thick, and J Yard over : now if 
this Block was Marble, what Power would balance it, 
so as to prepare it for moving ? 

Case 2. The Weight of any Body being given, to find the 
Solidity and the specific Gravity thereof. 

RULE. 

Divide the given Weight by the tabular Weight corrc- 
aponding to the Name of the same Kindj and the Quotient 
will be the Solidity in cubic Inches. 

EXAMPLES. 

(S) What will a Block of Marble, weighing STons 14cwt. 

come to, at 6j per Foot sohd ? 
(9) Suppose that a Man of War, with aB its Onlnance, 
Rigging, and Appointments, draws so much Water, 
as to displace 1 300 Tons of Sea Water, London Beer 
Measure. The Weight |)f the Vessel is required ? 
(10; W;?at will a Chain of standard Gold weigh iu Water that 
raises a Fluid an Inch, in a Vessel 3 Inches Square, 
when put mto it } and supposing the Workman had 
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adulterated the said Chain with 14^ Ounces of Silver, 
how much higher would the Water, upon its Immer- 
sion, be raised in the Vessel. 
(11) Hiero, Khig of Sicily, ordered his Jeweller to make him 
a Crown containing 63 Ounces of Gold ; the Worft- 
jnan thought of substituting Part Silver therein, to 
have a proper Perquisite : which taking Air, Archi- 
^ medes wai appointed to examine it ; who, on putting it 
jnto a Vessel of Water, found it laised the Fluid, or 
that itself contained 8,2i^4<5 cubic Inches of Metal ; 
a^d having discovered that the cubic Inch of Gold 
more critically weighed 10,36 Ounces, and that of 
Silver but 5yS5 Ounces, he, by Calculation, found 
what Part of his Majesty's Gold had been changed ; 
and you arc desired to repeat the Process. 
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LXXVIII. CHRONOLOGY 



S the Art of estimating and comparing together the Timw 
when any memorable Transaction hath happened, such as 
related in History, whether civil or ecclesiasticaL 

It also takes a View of the various Fasti, Calendars, and 
Methods of computing Time, pradised by different Nations, 
compares them together, and settles such Order and Harmony 
among them, that the exad Time in which any reraarkabfe 
Event happened may be certainly known. 



Some have dated their Events from thel 

C'cation of the World - . - J 

Others from the Deluge or Flood 

The Greeks from their Olympiads, of 41 

Years each ------ J 

The Romans from the Building of Roipe 
The Astronomers from Nob anassar King 
of Babyioa ------ 

Some Historians from the Death of Alex- 
ander the Great - ' - - - - 

Wc . rom the Birth of Christ - - - 

The Mohammedans from the Flight of") 

Mohammed, called the Hegira • j 



Years 

oFthe 

Worid. 


Yeare 
before 
•Christ. 


0000 


4004 


1656 


2348 


3228 


776 


3251 


753 


5257 


747 


3676 


326 


4.004 


A. D. 


4626 


622 
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PROBLEM I. 

-To find whether any given Year be Leap Year. 

RULE. 

Divide the given Year by, 4 : if 0/emains, it is Leap Year; 
but if 1, 2, S, remains, it so many Years after.- 

EXAMPLES. 

(1) Is 1795 Leap Year ? 

(2) Is 1796 Leap Year > \ 

Note I. — Every fouith Year is Leap Year, so called from 
leaping or advancing a Day more that Year than any 
other ; that Year has then 366 Days in it, and Febru- 
ary 29. 

PROBLEM IL ^ 

To find the Dominical Letter till the Year 1800. 

RULE 

To the given Year add its fourth Part, omitting Frac- 
tions ; divide that Sum by 7 ; the Rentainder taken from 7 
leaves the Index of the Letter in the cominon Year's Reckon- 

1 2 3 4. 5 6 7 ' 
ABCDEFG 

But in Leap Years, this Letter and its preceding one fnVthe 
retrograde Order which these Letters take] are the Domini- 
cal Letters. 

EXAMPLES. 

(5) For the Year »1795, Idemaad the Dominica^ Letter ? 
(4r) For th6 Year 1796, I demand th^ Dominical Letter I 

2. The Damiuical Letter is that Letter of the Alphabet 
which points out in the Calendar the Qp4|||^ through - 
oat the Year ; thence also called the Sunday Letter. 
Of these Letters are coas^qr'fmy seven before men- 
tioned, begiunmg with the first Letter of the Alphabet j 
and as in Leap Year there is an intercalary Day, there- 
* are thj^n two, one serving January a.d February, and 
its following Letter the remaiuing Part of the Year. 
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PHOBLEM III, 

To know on what Day in tlie Week any piopowd Day of 

the Month will fall. 

RULE. 

First find the Dominical Letter, then the Day of the Week 
the first of the proposed Month falls on, which is knows by 
the two following Lines : 

At Dover dwell George Brown, Esqnire, 
. Good Christopher Finch» and David Frier. 

Where the first Letter of each Word answers to the Lctttr 
belonging to the first Day of the Months in order, from Ja- 
niiary to December. , ^ 

3. You must observe that the Ist, 8th, 15th, 2fd, and 
2f)th, Day of any Month M oa the same Day of the 
• Week. ' 

EXAMPLES. 

(5) In 1795, on what Day of the Week does the 19th of 
May fall, it being Queen .Charlotte's Birth Day ? 

(6> On what Day of the Week does the 4th of June fall in 
1796, being King George the Third's Birth-Day ? 

*, .IT PROBLEM IV. 

To find the Year of the Solar, Lunar, or Golden N«nil«r, 
and Indidlion Cycles. 

RULE. 

To the given Year add 9 for the Solar, 1 for the Lunar, 5 
for the Indi£lion, divide the Sums in order by 26» 19, and 15, 
the Remainder in each shows the Years of its respe^ve Cyclci 




EXAMPLE. 

(7) Required the Ybar of the Solar, Lunar, and Indiftion 
Cycles, for the Years 1795 and 1 796 ? 
4. The Solar Cycle, or the Cycle of the Sun, is a Period 
of 28 Years ; in which Time all the Varieties of the 
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Dominical Letters will have happened, and the 29th 
Year the Cycle begins again, when the same Order of 
the Letters will return as were 28 Years before. 

At the Biith of Christ «ine Years had passed in this Cycle. 

The Lunar Cycle, or Cycle of the Moon, or Golden Num- 
ber, is a Period of 19 Years, containing all the Varia- 
tions of the Days on which the new and full Moons 
happen, after which Time they fall on the same Days 
they did 19 Years before, and she begins again with the 
Sun. \ 

IBut when a Centesimal or Hundredth Year falls in the Cycle, 
the new and full Moon, according to the new Style, will 
fall a Day later than otherwise. The Birth of Christ 
happened in the second Year of thi& Cycle. • 

llie Roman Indiction is a Cycle of 15 Years, which first be- 
gan the tl^ird Year before Christ. 

PROBLEM V. 
To find the Epaa till the Year 1 900. ^ 

RULE. 

Multiply the Golden Number for the given Year by 1 1 j 
divide that Produ<Stby 30, and fix)m the Remainder take 11, 
leaves the Rpa<^. If the Remainder is leos than 11, add 19 
to it, and flie Sum will be the Epa6l. 

EXAMPLES. 

(8) Find the Epad foi- the Year 1795 ? 

(9) Requfred the Epad for the Year 1796 ? 

5. The Epafl of any Year is the Moon's Age, at thje Be- 
ginning of that Year, that is, the Days past since the 
last new Moon. 

PROBLEM VL 
To find the Moon's Age. 

RULE. *"*» 

r 

To the Epaft add the Number and Day of the Month ; 
their Sum, if under 30, is the Moon's Age. But if that Sum 
is above 30, the Excess, in Months, of 31 Days, or the Excess 

2 A 2 
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above 29, in a Month of 30 Days, shows the Age or Days 
since the laet Conjun^lion. 

The Moon's Age tiiken from SO leaves the Day of the next 
new Moon. 

When the Solar and Lunar Cycles begin together^ the 
Moon's Age on the fo-st of each Month, or the Monthly 
Epadls, are called the Numbers of the Month> and are as fol- 
lows ; viz. 

For Jan. Feb. Mar. April. May. June. 

These ^. ^ I. % - 3. , 4^ 

For July, Aug. Sep. OA. Nov, iDeceiB. 

These 5." 6. 7. ' 8. % 10. 

EXAMPLES. 

(10) Required the Moon's Age ton May 21, Vl%B\ 

X\\) What is the Moon's Age on the 24?th of March, 1796 \ 

6. The Moon's Age is r: how many Days are past since 
the Day of het Change, which Age never exceeds 
30 Days ? 



PROBLEM VIL 

T-o find when Easter-Day will hap|)e&. 

RULE. 

Find on what Day of March the new Moon falls nearest to 
the 2l8t in common Years, or nearest the 20th in Leap Years, 
then the Sunday next after the full, or ISth Day of thatneW 
Moon will be Easter Day^ 

If the 1 5th Day falls on a Sunday, the nexit- Sunday i> 
Easter-Day. 

EXAMPLES. 

Cl2^ On what Day does Easter-Sunday fall for the Year 1795? 
(13; Required the Time of Easter-Day for the Year '1796 ? 

7. Easter fff'Ae Time when Christians celebrate the Res6r- 
region of Christ from the Grave, and took its R.ise from 
Eastra, the iNime of the Saxon Deity or Goddess whose 
Festival was celebrated about this Time of the Year ; and 
after its Abolishment by Christianity, the Name was- re- 
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tained^ and is to t\m Day used to signify th^ Festival of 
Christ's R«sufre£lIon» as mentioned abo«e. ' 

PROBLEM VIIL 
To find the Time of the Moon's Southing. , 

RULE. 

Multiply the Moon's Age by 4, divide the Produd by 5, 
quotes the Hours, and the^Kemainder, multiplied by 12, giver 
Uie additional Minutes. 

If this- Time is less than 12 Hours, it is the Time of South- 
ing after Mid-day 4 but if greater, 1 2 Hours taken from it 
leaves the Southing after Midnight. 

EXAMPLES. 

("1 4?) "Required the Time of the Moon's Southing at London^ 

on the 21st of May, 1795 ? 
{\5j At what Time does the Moon come to the Meridian at 

Bristpl Key, on March 24, 1796?. 

S. The M«>on'8 Southing at any Place is the Time when 
she oomes to the Meridian, or is full South of that 
Tlaoe, which is every Day later, by about 4-8 Minutes, 
occasioned by the Hoars in a Day being divided by the 
thirty Times she passes the Meridian from new Moon to 
new Moon. 

PROBLEM IX. 

To finci the Time of High Water at any Place. 

RULES. 

To the Time of the Moon's Southing add the Time the 
Moon has passed the Meridian, to make High Water at that 
Place, and the Sum will show the Time of High Water. 

The Distance of the Moon from the Meridian, wher* High 
Water at the following Places, is 2 At London, ]) bears 
N.E. or S.E. S h. m. Bristol Key, D bears E. by S. and 
W. by N. 6h. 45 m. 
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EXA.MPLES. 

(16) On the 2l8t of May, 1795, at what Time is it Higb 

Water at London ? 
{17; On the 24th of Ma«ch, 1796> at what Time is it 

High Water at Bristol Key ? 

9. High Water is the State of the Tide when highest, or 
the Time it ceases to Sow np^ 

QUESTIONS for Exercise at Leisure Hours* 

(1) England was conquered by William 1. O6lober 4, 1066; 

hie Son, William IL, came to the Crown Sept. 9,. 
1087, and left it August 2, 1100; William III. 
received it Feb. 3, 1689, and died March 8, 1701. 
How many Days did each of these Princes govern, 
Respeft being had to the Intercalary Days, and to- 
February every Leap Year, as they arose in the Course 
of Time ? 

(2) Richard I, succeeded his Father Henry II. July 7; 1 189> 

John, his Brother, succeeded him April 6, 1199? 
Richard II. succeeded Edward III. on the 21st of 
June, 1 3 77 J and was deposed by Hienry IV. on the 
30th of September, 1397 ; Richard III. caused his 
Nephew, Edward V., and his Brpthei', ta be murdered 
on the 18th of June, 1483, and was slain himself on 
the 22d August, 1485. How many Days was the 
Realm governed by the three Richards, Respe^l being 
still had to the Litercalary Days as they happened ? 

(3) The first Quven Mary came to the Crowu July 8, 1553; 

she reigned 5 Years 4 Months and 9 Days ; her 
Sister Elizabeth succeeded, and Janaes 1. eame to the 
Ihrone the 14th of March, 1602, who left it to his 
Son, Charles L, on the 27th of March, I62f5, who was 
forced from it January 30, If) 4^8. The Question is, 
How many Days did these Princes ^reign? and at the 
Death of Charles I. how long had England been 
under an uainterrupted 3«-iccession of Protestant 
Princes (Mary the First being the last professed Papist 
that tfiijoyed the Crown), not neglecting the Inter- 
calary Days ill February as before ? 

(4) A Grant was made i bruary 14, in the 1 0th of Hemy 

I., who b.^Ei* his reign August 2, 1100; Tt was re- 
sumed November iy, mthe 4t of Henry III., who 
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mxm to the Cn>wn Oftober, 19, 2215; it was revived 
the 16th Day of July» in the 1 3th of Henry VII., who 
asceaded the Throne August. 22, I486 ; but it was a 
second Time revoked, and finally suppressed, in the 
16th of his Successofv Henry VIH., on the lOth of 
May. Now as this Man's Father died July 21, 15^^ 
the Question is, How many Days was this Grant ia 
Force, and how many did k lie dormant f 



LXXIX, GEOGRAPHY. 

iEocAMTLfs on the Terhe^trial Globe^ or Maps. 

(1) WHAT is the Latitude and Looigitudc of Pekin, itt 

China and Caps Horn ? . 
C£) ,Rcquixed the Name of that Place vehose Latitude is 1 8<» 

N. and Longitude 76^'' W. ; also of another Place, 

whose Latitude i« a^* S. and Lcmgitu^ 16i^ E. ? 
( 3) What is the Diiexenceaf Latitude between Loodon and 

Napks 5 also between the Island of Barbs^je?, and tk« 

Cape ©f Good Hope? 

(4) Required the Distan<je (in English Miles) Jafliaica is 
from London ; also the Names of all those Places that 
are at the same Distance from London as Rome is ? 

(5) Required the Sun's Declination, Right Ascension, attd 
M^idian Altitude, on the 20th of May ? 

(6) Required the Time of the Sun's Rising and Setting, on 
the 20th of May ; also his Amplitude at the same 
Time ? Likewise when the Twilight begins and ends ? 

(7) What is the Sun's Azimuth and Altitude, on the 20th 

of May, at 4 o'Clock in the Afteraoon ? 

(8) Wiiat is the Angle of Position, or Bearing, of Port 

Royal in Jamaica, from London ; and on the contraiy^ 

London from Port Royal ? 
( 9) When it is Noon, or Twelve o*Clock, at London, what 

o*Clock is it at Pekin in China ? Also at what Placea 
^ ai-e they breakfasting, dining, and supping, suppose 

they breakfast at 7 o'Clock, dine at 1, and sup at a 

Quarter after 9 ? 
(10) What Places are those to which the Sun is vertical oa 

the 2d of May? 
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(Jl\) On what two Days of the Year wilf the San be vertical 
to Candy in the Isle of Ceylon ? 

(12) What Places are those in the North Frigid Zone, on 

which the Sun begins to shine constantly^ without 
settings on the 20th of May I 

(13) Oo what Day doth the Sun begin to shine constantly, 

without getting, at the Cherry Island, whose Lat. is 
74® North ; and how long ? 

(14) What Places are those to which the Sun is rising, set- 

ting, or in the Meridian ; also those Places which are 
enlightened, and those which are not^ on the 20th of 
May, at 8 in the Morning ? 

'^5) By the Almanack for this present Year, on the 

at ■ ■ ■ will happen an Eclipse of the Sun. I de- 
mand to know to what Part of the Globe the same 
will be visible ? 

$16) On the Sd of June, 1769, in the Afternoon, liappened 
a Transit of Venus over the Sun ; the Beginning of 
this Transit was at 7 h. 13 m«, Middle 10 h. $5 m.^ 
End 1 h. 55 m. I demand, td know where the Begin- 
niflg. Middle and End thereof, were visible ? 

flY) -in-whatrL«tkude ia the longest Day 20 Hours long ? 

(18; What Inhabitantsof the Earth are those called Antaci, 
Perioeci, and Antipodes^ with respe^. to London ? 

(19) What is the Sun's Declination on the 20th of June by 

the Analemma ? 

(20) It is required to find, by the- Analemma, the Sun's 

flace in the Ecliptic, and his right Ascension, on the 
^ 12th of May. 

(21) Required-to find, by the i^ialemma, the Time of the 

Sun's Rising and Setting, with his Amplitude on the 
30th of March r 

(22) What is the Sun's Altitude and Azimuth for the 26th 

of April, at 1 in the Moining, by the Analemma ? 

(23) On the 24th of April in the Morning, in Lat. 51° SC/ 

N. the Sun's Altitude was 26*^ ; required the Hour 
- and Azimuth, by the Analemma ? 

(24') Suppose a Ship sails from a Port A. in Lat, 38°, to 
another Port B. in Lat. 5^ N. and then finds her Dif- 
ference of Longitude 4?3°: required her -Course and 
Distance sailed ? ' 

(25) A Ship sails from a Port A^ in Lat. 2S*^ N. to another 
Port B. in Lat. 20° S. upon a CoUrsC of 4*6°. Re<|iiir- 
ed the Difference of Longitude, and Distance sailed ? 



Geography. 275 

(26) Suppose a Ship sail* from a Port A. in Lat. SP SCX, to 

another Port B* in Lat. 18^, Distance 2226 Miles, 
required the Diffirren^e of Longitude, and Angle of 
the Gonfrse ? 

(27) Suppoee a Ship saih from a Place A. in Lat. 51**, on a 
" Course making an Angle- with the Meridian of 40*>, 

• tiilthfe Differenc© of Longitude be found to be 2(y* ; 
Required the Difference of l*atitude, and Distance 
sailed f 

(28) A Ship from the Latitude 47** SO' N. has sailed S W. 

by &. 1980 Miles. • Required the Difference of Lati- 
' tude -and Longitudei 

. « -' 

Examples on the Celestial Globe. 

(1) Reqtaired the Time of'the^ Sun's Rising and Setting; 

also the Beginning and End of the Crepusculum, or 

Twilight, on the 21 st of June ? 
(2^) What is the Moon's Diurnal Motion in the Ecliptic ; 

also at what Tinve doth she rise, set, and come to the 

• Meridian, on the 20th of May ? 

(3) Required the Latitude of the Moon, and her Declina- 

tion, on the 20th of May ? 

(4) At what Time doth the Planet Jupiter rise, culminate, 
. and set, on the 20th of May ? Also, what is its right 

Ascension, Declination, Amplitude, and Azimuth, 

Oil the above Day ? 
^5) What is the right Ascension, Declination, Latitude, 

and Longitude of Pollux ? 
(6) What'Star is that whose right Ascension is 65^ 30' and 

its DecFmation 12° 15' 30'' North? Also what Time 

doth it rise, come to the Meridian, set, and what is its 

Amj^itude on the 20th of July, in the Lat. of London? 
(7? On what Day of the Y^ar will the Star ArAurus rise 

and s':t co8n^ca <y at London ? 
(8; Required the Time when Procyon and Canis Minor 

will rise and setvacronically at London ? 
(9; On what Day of the Year will ^Itayr culnunate, or 

come to the Meridian with the Sun ? 
(10 ' At what Hme of the Year will the Pleiades, or Seven 

• -Stars, be upon the Meridian at- Midnight ? • 

(J 1 Whac is the oblique Ascension of Sinus, aud what is the 

Time ot'its Continuance above the Horizoi* of Loudon? 

(12) Wiiat is the Altitude aud Azimuth of Capella, on the 
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20tli of May, at 10 o'Clock at Night, in the Latitude 

of London ? 
(13) The Altitude of Co? Leonis, on the 22d of May» at 

London, was 20^ ; required the HoId- of the Night ? 
(14j A Person being in a certain Phiee, on the 20 of May, 

at ^ after 3 in the Morning, observed the Pleiades 

were then rising. Required the Latitdde of the Place 

of Observation \ 

(15) On the 11th of May, in Latitude 51* ^C, the two 

Stars, Lttci a Lyrx,. and Altayr, tviil both be on die 
same Azimuth* Required the Hour of the Night ? 

(16) Ob the 11th of May (Lat. as belbre> the bright Star 

marked in Pegasus's Wing^ and that in the Head of 
Andronieda, will both have an equal Altitude. Re- 
quired the Hour ? 

(17) A Person being at Sea, fbupd by Observation, that 

Sirius was then upon the Meridian, and A6iuru8 
rising: required the Lat. of the Place of Obervation? 

(18) Another Person being at certain Place, found* by 

Observation, Cor Hydrae aad Procyon are both on the 
Azimuth of 78° .45' S.E. one with 5^ of Akkude and 
the other with 35^ Required the Latitude of rfic 
Place of Observation ? 

(19) To what Latitude, South, mu^ I travel, to lose Siglit 

of the Star Capella I 
(^0) Represent the Face, of the Heavens on the Globe on the 
20th of May, at 10 at Night ? 

(21) By an. Observation made at Jamaica^ of a Comet, oa 

the dlst of March, 1759» at 5 o'clock in Uie Momingy 
its Altitude was found to be 22° 50', and Azimuth 
71^ South East. Another Observation . was made at 
London on the 6th of May, 1759, at 10 at Night, of 
the same Comet, and then its Altitude was found to 
be 16*=*, and its Azimuth 37** S.W. It is required to 
know the Place of the Comet at each Observation ? 

(22) Required the Time of the above Comet's Rising, South- 

ing, and Setting at London, on the Slst of March^ 
1759 ; also its Latitude, Longitude, Declination, and 
Ascension ? 

(23) Required the apparent Path^ among the fixed Stars 'm 

the Heanrens, of the above Comet ? also its Velocity • 

Note. — These Problems art answered by Mn HiU's Twelve 
Inch Globes. 
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LXXX- ALGEBRA. 



x\.LGEBRA is a Kind of specious Arithmetic, ©r an 
Arithmetic in Letters ; and is that Science whilch teaches^ in 
a general Manner, the Compsuison of abstract Quantities ; 
by Means whereof such Questions are resolved whose Solu- 
tions would be sought in vain from <:ommon Arithmetic. 

Here every Quantity, whether given, or required, is com^ 
monly represented by some Letter of the Alphabet ; the 
known or given Quantities, for Distinction Sake, being noted 
by the first Letters, ti, ^, r, d^ &c. and the unknown ones 
by the last Letters, x, ^, «, &Ck 

m 

There are, moreover, in Algebra, certain Signs or Notes, 
made iue of to show the Relation and Dependence of Quail* 
titles one upon another, whose Signification the Learner 
ought first of all to be made acquainted with. (See the Cha- 
racters for Abbreviation, next before Page 1.) 

LXXXL ADDITION. • 

ADDITION 'in Algebra is performed by connecting the 
Quantities by their proper Signs, and joining iij any Sum 
such as can be united. 

• 2 B 
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For performing which, observe the following 

RULES. 

1. If the Quantities to be added are alike, and have tbi 
same Sign, add the Coefficients together, and to their Sum 
prefix the common Sign, and adjoin the conunon Letter or 
Letters, 

2. If the Quantities to be added are alike", but have un- 
like Signs, add together the Coefficient of the affirmative 
Terms (if there be more than one) and do the same by the 
negative ones ; and to their Difieipeiice prefix the Sign of the 
greater, adding the common Letter or Letters. 

3 If the Quantities to be added are unlike, write them 
down one after the other, with their proper Signs and Coef- 
iicients prefixed. 

EXAMPLES. 

(1) To ea+llh^^ (2) ^^i^$3+4*ij;10jP^l5sH-« 
Add 10«+ b—lc Qair^-H- H^ 4jy-^ dti.+^ 



■ p IP- .1 1 1 1 1 . IT- ^s I mi l >i ' I' 



(3) Tt) —6^— 7f— 8x (4) 6tf— e^c+Ty— 10 
Add 4^4.9ff+5« af>f6«^V+l^ 



' I . n 
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(^) To 4«?+,6^-Jr4«r— 6 (6) %a^^c 

Add 4Ar— 7y + 4» 0* -+- 10* 



. II I ' " ■ * 



(J) To lOa^bc (8) a^U+cc (9) bJ^2N/aa^ 
Add i^a^hc 4v^^3+^ h^—S^/aO'^ 



J.XXXII. subtraction: 

SUBTRACTION of Algebra is perforraed'bijr the fol- 
lowing general ^ 

RULE. 

Change the Sigas of the Quantity to be subtracted into 
their contrary Signs, and then add it, so changed, to the 
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Quantity from which it wa8 subtracted by the Rule of Addi- 
tion :) the Sum. arising will be the Remainder. 

EXAMPLES. 

(1) From Sa (2) 2^— i.^^^Ty— 7 C^) 6^—4^+4* 



(4) From lOa^hc (5) 6b^aa+xs (6) S+a 



^a*i/hc Mbt^€ui-\-xx a-^/^cc — aa 



LXXXIII. MULTIPLICATION. 

MULTIPLICATION of Algebra is also performed hf 
the following general 

RULE. 

Multiply the Coefficients (if any) together, as in S^ct. 4. 
mnd to their Product join the Letters, and prefix the proper 
8ifl;n before thenit wmcln when the Signs of the Factors are 
alike, that is, both -I-, or both — » the Sign of the Product 
is more , but when the Signs of the Factors are unlike, the 
Sign of the'Pro^uct is — . 

EXAMPLES. 

(1) UvX.a+c (2)—a^^h^^. (3)-^+j'+» 

By h -—J a 



(4) Mnl — 8* {5 J 12x+6y (6) — 6rf 

4tf . 4«j . +7*' 



(7) Mul. Aix-^Sy+z (a) 20—43 (9) aa+ah^bi 

By 6/ az+43 ar--b 
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(10) MiiL XX— m^ ' (11) ^+xj+jy 

By «+« XX — x^^jj 



(12) MuL aaa—^aah'^%!b—m< (13) t^jc^da 



(14) Mul. V" xx-^%7:, (1*) erJv'^+fl^/ 

By v/ XX — %% Sa^ca 



LXXXIV. DIVISION* • 

DIVISION of Algebraic Quantities is the difect contra- 
ry to that of Miiltiplication, and consequently performed by 
dSrect contrary Operationa. 

RULES, 

1. When the Quantities in tbe Dividend bave like Signs of 
those in the Divisor, and no Coefficient in either, cast off aM 
the Quantities in the Dividend that are like those in the Di- 
visor, and set down the other Quantities with the Sign + 
for the Quotient. 

2. When the Quantities in the Dividend have unlike 
Signs to those in the Divisor, then set doyra the Quotient 
Quantitie3> found as in the last Rule, with the Sign — before 
them. 

3. If the Quantities in the Divisor canndt be exactly found 
in the Dividend, then set them both down like a Vulgar 

Fraction, and find all the Quantities of the same Letters 
that are in the Dividend and Divisor, and proceed with the 
* Coefficient, as in Case 1, Sect. 38. 

4. If the Quantity to be divided is compounded, range 
its Parts according to the Dimensions of some one of its Let- 
ters, and proceed as in Sect. V* 

5. Different Powers or Roots of the same Quantity are 
divided by subtracting tbe Exponent of the Divisor from 
that of the Dividend, and placing the Remainder as an E^- 

^onent to th^ Quantity gixen. 
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EXAMPLES. 

X)ivisor* Dividend. 

(1) d)ad'^6d{ (2) - J) -W - bd{ (S) a)aa+ah{ 

.(4) — a)ab{ (5) b)+ah—hdf^ {6) — bc)ahc-{-hcd—bcf{ 

(7) 7*J42— ^( (S) 23«)8fl^A;— l«^xi:( (9) 2^)ii^— ^^( 

(10) 20a)10fl^— 15ar( 

(11) 4i— 3) 4um'-$aab+Sabb-'bbb{ 

(12) a+^) i»tf+2^^+^3( (13) a+b) aa—bb( 
(14.) 3/1— 6)6fl— 96( 

(15) S.xf*--4*+5) 18**— 45*5+82:r*-l67x+40C 

(16) 4«— 5/7)48;f376i2«r*— 64«»x+105^J»( 

(17) Sx+4fa)Slx^'^256a\ 

(18) 2a:-^3/i)i6**^72fl*:«*— 81fl*( 

(19) 2jcyv ^g) 4 !xy^xz%( 

(20) 20-v/2ry) 60a3^1Qgfxy( 



(21) x^) x'{ (22) a+*|^)^i+«|( 

LXXXV. FRACTIONS. 

REDUCTION of Algebraic Fractions are of the same 
Nature, and require the same Mapagement, as those of 
Numbers. 

A mixt Quantity is reduced to an improper Fraction by 
the Rules in Sect. 38, Case 3. • - 

EXAMPLES. 

(1) Reduce a^—xrj- — to an improper Fraction. 

x. 

(2) Reduce a +3 +* to an improper Fraction. 
% 2 

a a* a x 

(3) Rieduee g^— jig+ to an improper Fraction. 

X 

Ah improper Fraction is reduced to a mixed Quantity, Ry 
the Rule in Sect. 38, Case 4- 

EXAMPLES. 

(4) Reduce to a inixt Quantity, 

a^ 2B 2 
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(5) Reduce^^X-^Xf t«> a mixt Quantity. 

(6) Reduce '»*-'"'+J'*-«'' ^„ ^ „;^j Quantity. 

Fractions of different Denominations are reduced to Frac- 
tions of equal Value, and to have the same Denominator 
by the Ruk in Sect. 38y Case 5. 

EXAMPLES. 

(7) Reduce -p., _L^ and—- to a common Denominator, 
h d f 

(8) Reduce — --jand-; > into one DenominatioB, 

Fractional Quantities aFe reduced into their lowest Terna 
by the Rule in Sect. 38, Case I. 

EXAMPLES. 

(9) Reduce — r- ^^ to its lowest Terms. 

m R«luce|J» -_,and'^2f±*", to their lowej. 

1 erms. 
The Rule* for Addition, Subtraction, Multiplication, and 
Division of Algebraic Fractions, are the same as for Numeii^ 
cal Fractions; see Sect. 38, 39, 40, 41. 

EXAMPLES in ADDITION. 
(1) Add -7- + -j-and -r- into one Sum. 

(3) Add tr^ and -^±^ together' 



(3) Add ~j — and — together. 

(4)Add#^to?:±' 

EXAMPLES in SUBl'RACTfOTf. 

tllirom — take— (2) Froir take . 

2 S he 
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5) Fra«;^i^tak^ i! (4) From ^, x^^^+tzL 

EXAMPLES ia MULTIPLICATION- 

b d 



( 1 ) Mul. ^ by ~ (2) MuL a+_by— 
^ c c 

(4) Mul. 2(1+ 25 by 36+4c. 

EXAMPLES in DIVISION. , 

r 

(I) DiTide ^+ib,£ (2) Divide^ by^ 

ed ^ ' a 'a — b 

( 3) Divide tf +— bv «/4- — (4) Divide — by i_ 

c f ' <^ 

LXXXVI. iKVOLUnON. 

INVOLUTION 18 the rasekg of aay givea Quaatity to 
any proposed Power. 

1« If the Quantity proposed to be in.Yolved has no Indelt) 
that isy if it be not itself a Power cnr a Surd^ the Power 
thereof will be represented by the same Quantity undcF 
the given Index or Exponent. 
Thus, the Cube or third Power of or ia expressed by «^. 

And the sixth Power, «+«, by a-\-\^% Ac. 

2. But if the Quantity proposed be itself a Power or Surd, it 

will be involved by 'multiplying its Exponents by the 

Exponent of the proposed Power, 
ThiiE» the fifth Power of «* is j: ' % the fourth Power of 

4wr — ^[3 is tfx+jp|'*> and the third Power of « — x\ \ i» 

S. A Quantity composed of several Factors multiplied toge- 
ther ia involved by raising each Factor to the Power 
proposed. 
Tbusi the Square af second Power ^ aii\%m^ » *> the Cube 



282 Frtaims. 

(5) Reduce'^iX-^Xf to a laixt Quantity. 

(6) Reduce < i*—'*-\-''a— nc ^ ^ ^.^^ Quantity. 

Fractions of diiferent Denominations are reduced to Frac- 
tions of equal Value, and to have the same Denominator 
by the Rufc in Sect. 38, Case 5. 

EXAMFlES. 

(7) Reduce ™ X, aud — to a commou Denominator, 

(8) Reduce — ^dT^into.one Deoomiuatioa. 
Fractional Quantities at« reduced into their lowest TemD 



(9) 

Cic 

ral 
(1) 

(3) 

(*) 
(1) 



») Fr<«-^ta]« E (4) From -|L tate £i±l£_. 

EXAMPLES in MULTIPLICATION. 
( 1 > MuL -^ by --_ (2) MuL <,+_by- 

V 

f 

i , * 

i (*; Mul. 2<r+ — _ 25 by 36+4r. 



u) i^ivid. ^-^4 



EXAMPIK is DIVISKIN. 



f 



■:. ^:W>\ 



(2) Divide ;--i by ^ 

(4) Divide fi by i. 

c c 

OLUTION. 

Jmg of any givea Quantity t» 

l?€^ has no lxkiff»% 
Siird> the Power 

Qoawtky bo*^ 



[eagpnwse^ ^ ^ 



^. 



.'Bawe*^ 



^ii 






^ 



^' 



Quantity 

^of some 

dious :. then 

placed in the 

the first Term 

''divided by twice 

": j,y three Times its- Square, 

Jing as the Root to be ex- 

^uadratic one, &c* and let^ 
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the Quantity thence ansiog be also wrote down npon the 
Quotient ; and the Whole be raised to second, third, or 
fourth, &c. Power, according to the aforesaid Cases respec- 
tively, and subtracted from the given Quantity ; and if any 
Thii\g remains, let the Operation be repeated, by always di- 
viding the first Term of the Remainder by the same Divisor, 
found as above. 

EXAMPLES. 

(l} It is required to eztrad the Square Root of x^ 4- ^J 

(2) It is required to extract the Square Root of :c^ — - ^j 

(3) It is fequired to extract the Square Root oist^ ^^^j+ 

S*«^» -%« +^^ 

(4) Extract the Ciibe Root of »' — 6«V + ^2«y* + %'- 

(5) Extract from the Biquadratic Root of l&c* - 96»>jf + 

216«» y* 2lQ9fy* + 81jS 

LXXXVIII. INVOLUTION of 5UKD QUAN- 

TITIES^ 

Ji. When die Surds are not joined to radical Quantities, 
they are involved to the same Height as their Index de- 
notes, by taking away their radicw Sign. 

Thus y/ XX will be «% and s/ xk + yy will be «* + j ', Sic 

2. When Surds are joined to rational Quantities, involve the 
rational Quantities to the same He^ht as {he Index of 
ths Surd denotes ; then multiply the involved Quantities 
into \}Mt Surd Quantities, after the radical Sign is taken 
away, as before. 

Thus x ^ yy will be «*^*, and ^y/xx H- jry, will become 

16** -f 16«?*jf» ; likewise Sar^v"* + y^ will become &•* 
-f--8«»^S &c. 

LXXXIX EQUATIONS. 

AN Equation is when two equal Quantities, differently ex- 
pressed, are compared together, by means of the Sign » 
placed between them. 
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REDUCTION of SINaLiE EQUATIONS. 

RULES, 

1. Any Term of an- Equatibit maf be traiispoeed' to the 

contrary Side, if it» Sign Ije changed. 

Thu9> X + l^s ^ thra w^ « » 20 -.1:2 » 8i 
2* If there is any Quantity by which all the Terms of an 

Equation ave multiplied, let them sdl be divided by th{^t 

Quantity : but if aU of thentbe dividedby any Quantity, 

let the^ common Divisor be cast away. 

K X a 

Th^Wh ^:ss.al% tb^,wiH«8,. :;;; — ;, aa^o> if -^ 5S. — i 4? ^ ^ 

a. h b 

by the latter Part of the Rule* 

S. If there are itreducible FniQtiqn«». let the Wiole Bquaijcn) 
h^ multiplied by the Produd o£ all their Dieiu>mina- 
tors ; orv whiqhvia the 8ame,.let the<NuiOeiatoF of every) 
T^rm in the Equation be multiplied by aU the Denomi- 
nators except its own, supposing such Term% (if any 
there be) that stand witfaoutra DenomiBatar,.to.haye aa 
Unit subscribed. 

Thus, icH 1- -»U,jprf«ceii8.6«i+3«+2«;:i6G, orjtz?.6 

* 3 

per Rule 5. Again^ -^ 4. 1 2 = **^ 6, this reduced will 

3 5 

become lOMffl80sa:12;c4-90, then per Rule l,»=s45. 

4. If in your Equation there is an irreducible Surd^ wherein 
the unknown Quantity enters, let all the, other Terms 
be transposed tathe contrary Side (by Rule I.) andthea 
if both Sides be involved to the Power denominated by 
the Surds, an Equation will arise, free from radical Quan* 
titles, uulpss there hfippen to be more Surds ^han 6ne ; in 
which Case the Operation is to be repeated. 

Thus v^ « + 4=: 12, by Transposition, becomes ^ x =12 — 
4 = 8; vvhiqht. by squaring both Sides, gives x = 64* 

So likewise, y/aa + «« - ^ = ^, becomes. \/«^i'+ xx^=ib + e 
squared, gives aa - ««=M^+ 2fi+rf-<r, then, per Rule 1. 



«» =<i* 4,a^-f 2c* +4jS.an4AL=sytf = + L^2cb +c\ 
5. Having by the preceding Rules, if tbere is Occasion^ 
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cleared your Equation of fractioiial and ladical Quam 
titiesy and to ordered it^ by Transpodtiony that all the 
Terms wherein the known Qoantkies are fetind may 
stand on the same Side thereof, let the Whole be diTided 
by the Coefficients, or tiie Sam of the Coefficients of the 
h^hest Power of the said unknown Quantity. 

24 
Thus, if 6jc=24, then will «=:—=:4$ and if 4»=: 48 -2x 

o4 

Then will 6x:=z 48, ^er Rule 1, and x = & 

6 
EXAMPLES- 

For the Learner's Exercise in the aforegoing Rtdes, set down 

proouscuously 

(1) If 20 - S« - 8 =* 60- 7*, what is the Value o£ x ? 

(2) When&c - 16 » d» -f 12, wh^ isx? 

9x 5x 

(3) If h 5 = 1-2, what is x equal to ? 

4 6 

7s ^ 

(4) If 5 = 8, what is^/ 

8 10 

Sx 7x 

(5) When 8 ^ 74-—, quere*?.^ 

9 12 

3ix Sx 

iS) If 56 = 48 , wTiat is the Vahieof re ? 

4 8 

4* 

(7) Required the Value of «, when 36 r *=8. 

9 
2x 176 -4jc 

(8) When — ss= -, quere % / 

3 5 

45 57 

^9) If ^- = ■ ■ . , what is the Vahie of x ? 

2x -3 4X-.5 
42x 35:c 

( 1#) If _« tss ..— «, what is X equal to ? 
a--2' x-3 
XX - 12 5f — 4 
(11) If '* = , what is X equal to/ 

3 4 
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(12) When— =5 8+ 12, -what is the Value of x? . 

16 

(13) Suppose^y^^ — [-* v.-=: 16 - ^ T* .. , quere x? 

( 14) Suppose flx-J- ^' ^ ^ y quere x.^ 

(15) If ^5^+12 =z 17, what is :xr ? 

3 ^ 

(16) What is^the Value of x, when y l^-f- 5c= 2 +-/ x ? 

2a 

(17) If V*^ + V^ + *=\/^ + a:» what is X ? 

(18) Suppose 615 x — 7xxx = 48;*:, quere x ? 

(19) Suppose V^?* + X* zz If^ -{- x*i what is x equal to ? 



LXXXIX. Of the EXTERMINATION of uNKNowH 
Quantities; or, the REDUCTION of two or more 
EQUATIONS to a single One. 

RULE. 

1. Observe which of all your unknown . Quantities is the 
. least involved, and let the Value of that Quantity be 
found in each Equation by the Rules already given), 
looking Upon all the Rest as known : let the Values thus 
found be put equal to each other (for they are equal), 
because they all express the sani^ thing ; whence new 
Equations .will arise, out of which that Quantity will be 
totally excluded ; with which new Equations the Opera- 
tions may be repeated, and the unknown Quantities ex- 
terminated, one by one, till at last you come to an E- 
quation containing only one unknown Quantity. 
' . _ 

Thus, let the given Equations be ;c + jf ^ 12, and 5x + Sy 

n 50, to find x and y* v 

Now by transposing y and 3y we get xzi\2 — ^, and 5^:350 

50 — 5v 
\ — 3y, from the last of which Equations, xzz^ 1 

5 

\ Now by equating these two Values of x^ we have 12 — y.^ 

2 C 
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52Z^, and therefore 60-- 5y = 50 - 3y, from which 
5 



2. Or, let the Value of the unknown Quantity, which yo« 
would first exterminate,, be found in that Equation 
wherein it is the least involved, considering all the other 
Quaatities as known ; and let this Value and its Powers 
be substituted for that Quantity and its respe6tive Powers 
in the other Equation ; and with the new Equations 
thus arising repeat the Operation, till you have only one 
unknown Quantity and one Equation. 

Thus jc being the first Equation (in the last Example), =r 1^ 
— y^ then by substituting this Value of x, in the second, 
that is 60 — 5y, must be wrote in the Room of its Equal 
5x ; whence will be had, 60 — 5y + = 50 ; 



and from hence y = — =5, as before. 

3. Or, lastly, let the given tquatious be multiplied or di- 
vided by such Numbers or Quantities, whether known 
or unknown, that the Term which involves the highest 
Power of*the unknown Quantity to be exterminated 
may be the same in each Equation ; and then, by adding 
or subti*a<^ing the Equations, aB Occasion shall require, 
that Term shall vanish, and a new Equation emerge, 
wherein the Nifmber of Dimensions ( if not the Number 
of Unknown Quantities) will be diminished. 

Ey multiplying the iirst Equation by 5, we shall 

have - - - - 5x'\-5yz=60 

from whence subtrat^ing the 2d Equation, viz."5;c+Sy=50 

there remains - - - - %=rlO 

whence J = 5, and xhy the first or second Equation will be 

7, still the same as before. 

The first of these three Ways is the most -commotily used; 
but the last of them is, for ihe general Part, the most easy 
wnd" expeditious in Pradiice, 
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/i\T ^i5* + 8y = IO67 

\ ^ ) ^^^ "[ 4x — 5y = o\ quere, the Value of x and y> ? 

rcy. T - J5x-.3y = 150J 

V-; ^et 1^ ^^^ ^ j^^ _ g25, quere, 5c and j /* 



(3) Let 



* .y * ^^ 



iL.Z.^-38 
4 ^ 5 "^ 5 



^ quere x, j', sind » ? 



C4) Let 



4j^ 5 



> quere ;« and jr P 



(5) Given 



itH=^ 



^-12=1+8 



o 



what is the Value 
of X and y P 



to find Xy j;, and z P 



and a 



(6) Given ^07+ 

r+ 100 = J^+ » 

(7) Suppose -{jf + 100 == 2x+2j 

t«+ 100^3x+3y 

(8) Let there be given j?-j|f=2, xy + 5jc-6y = 120, to 
exterminate a? ,^ 

(9) iJet 1^^,+ J.^l'^l quer« x, y, and == ? 



J x+ « = 70 S. 

+ AC =603 



^ / what is Of,. ^, 
J" ) eq^al to ? 



(10) Let 



r:r + jf +J5 = 12 ' 



2j^^f, 3z=20 



J? 



4. JL 4- 



z 



> quere x, v, and » r* 
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XC. QUADRATIC EQUATIONS. 

A QUADRATIC Equation is when it involves one uo^- 
known Quantity, and at the same Time the Square of that 
Quantity, and the Piodudl of it multiplied by some unknowA 
Quantity. 

Of these Equations there are three Forms. 
XX H- 6x + 12 = 52 the first Form. 
2 a:-6x+ 12 = 20 . second. 
6xx — » = 8 third. 

All of which may be solved by the fe^lowing 

RULES. • 

1. Transpose all the Terms that involve the unknown Quan- 

tity to one Side, and the known Terpis to the other Side 
of the Equation. 

2. If the Square of the uhkijown Quantity i^ itlultiplied by 

any Coefficient^ you are to divide all the Terms by 
that Coefficient, that the* Coefficient of the Square of 
the unknown Quantity may be Unit. 

S. Add to both, Sides the Square of Half the Coefficient pre- 
fixed to the unknown Quantity itself; and the Side of 
the Equation that involves the unknown Quantity will 
then be A complete Square. 

4. Extrritlthe Square Root from both Sides of the Equation, 
which you^ will find on one side always to be the un- 
known Cniantity, with half the aforesaid Coefficient 
subjoined to it ; so that by transposing this Half you 
may obtain the Vahie of the unknown Quantity ex- 
pressed in the known Term. 

Thus, by Rule 1, the three aforesaid Equations will become 
as ft)] lows : 

First XX + Gjc =:=52 ~ 1 2«40 ; 

Second 2x' - (>>?== 20- 12=8 ; 
And, Third w* - 6x= - 8. 

And, by Rule 2, the second Equation will become 
XX -» — *ir= — > consequently a * — ^x=4f 

Then, by Rule 3, these three Equations will become as fol- 
lows ; viz. 
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First «» + 6iP + 9 = 40 + 9 = 49 ; 
Second x*—3x + 2,2^=4 4-^,25=6,25 ; 
And Third 9e*^6x + 9=9-8=1. , 

Alsa by Rule 4, they will become aa follows r 

First ic4- 3 =^v'^9 =7; 
' Second x - 1,5 =>/ 6,25= 2,5 ; 
, And Third «;- 3 ===>/! == K 

Then by the Rules of Reduction* 

x==z 7 - 3 =4-1 

jc = 2,5 + 1,5 =4 I so,. re=4 

:« = 1+ 3=^43 

All Quadratic Equations may be solved by the following g*^- 

neral Theorem. 

Thus, suppose the second Equation was required to be solved. 
First let j4 = 2^ B =69 apd C=8. 

Then it will stand Jxx - Bx^C. 

Bx C 

P6r Rule 2, ^x « — 

A A 

Also, per Ride 3, x =:^+ii + —+±; but the two 

a iaa A:aa a 

hh 

Fradions and — > when thrown into one, give 

4aa a 

f — JT f , which divided by a^ give — it — f ; therefore 

4taaa ^aa 

hx .. ^aa hb'\'4tac * 

XX f- = . 

d bb 4*aa 

Now let ^3 4- 4^^ = JJ, then the Equation will stand thus, 

bx . bb JJ ^r ^ D 1 A 2^ ^ 

^x — — + -- — s=,- — ; then per Rule 4, ;c -_-=^; 

therefore a^— . . "*/ , that is *f=-JLjf, or « ;= -J-i 

2a 2a 2a 

Q. E. F. . 

examples: 

(1) Suppose xn — 4fx=»3% what is the Value of x P' 

(2) Suppose 12«« — 420«=.^120a, quere a;/' 
(S) Suppose 4jc+60«=;=216, what is x equal to ? 

2C2 
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Suppose fl;=:21, or an)L other Number, and-<f=: 7» the 
fesser Number : 



Then let <i 



a -+^=^3:28 



rt 



=:?=3 



aa'-t;e = x=. 392 






f Sum, 
Kfference, 
Produa, 

Quotient, 



I 



Sum of their Squares^ 
Differ, of their Squares.- 



Any two of these «ix Letters (x, dj j>, y, «, tu,) being given to 
find the rest ; which admits of 15 Variations or Questions, 
and are those which Mr. Ward has so excellently answered 
in his Mathematician's Guide. 

Question L Suppose s and J were given, and it were required 
by them to find Oy e,py y, », and « I 
(2j Let J* and^ be given, to find the rest ? 
(3; Supprose s and q were given, to find the rest ? 
(4 Suppose s and sj were given, to find the rest I 
(5) Let J and sc be given, to find the rest ? 
(6j Suppose flfand/ are given, to find the rest \ 
(7; I-iet </and q be given, to find the rest ? 

(8) Suppose ^and % are given, to find the rest ? 

(9) Suppose i/ and x were given, to find the rest 

(10) Let p and q be given, to find the rest ? 

( 11 ) Suppose p and % be given, to find the rest ,? 

(12) Let'^ and x be given, to find the rest ? 
(iSj Suppose q and % were given, to find the rest ? 
(14) Let q and « be given, to find the rest ? 

{\i>) Suppose a and x were given, quere the test ? 

These fifteen questions being pursued throughout, to 
find the Value of all the unknown Quantities, will afford a 
great Variety, and will be found to be of great Service to 
the Pupil, in the Solution of most Questions. 

Note, — I would advise the Learner to use the same Num- 
bers, for the i*espe6:ive Value of each Quantity through- 
out all the Questions, as they will be more satisfaftory 
■"in proving the Work than vadous Numbers' will be; 
not but any Number may ^be taken at Pleasure, pro- 
\ ided the Niimber represented by a be greater than that 
by ^, &c. 
The Pupil may make a Numerical Calculation in each 
Que^ion. 
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PROBLEMS. 

(1) What two Numbers are tho^e,, whose Difference is 20, 
and whose Sum is 70 ? 

(2) What two Numbers are those, whose Difference is 14, 
and the Quotient of the greater divided by the less is 3 ? 

(3) What Number is that^ whose third Part, added to its 
fourth will be 21 ? ' 

(4) What Number is that, whose third Part exceeds its 
fourth by 4j ? 

(5) What Number is that, whose third Part ^ less 4, is equal 
to its fourth,^ less, 25 i 

(6) What Numbers are those, whose Difference is 8-, and 
the Difference of their Squares is 208 ? 

(7) What' two Numbers are those, whose Sum is 60, and 
the greater is to the lesser, as 9 is to 3 I 

( 8) Find two Numbers, the Produiil whereof is 108, and the 
Triple of the greater divided by the lesser is 4. 

(9) Find two Numbers, to whose Sum if you add 8, the 
Whole will be double the greater ; and if you subti*a6l 
4,5 from their Difference, the Remainder will be half 
the least; 

(10) Find three Numbers, so that the first and half the Re- 
mainderj the second and one -third of tlie Remainder, 
and the third and one-fourth the Remainder, may always 
make 34. 

(11) Divide 100 twice in two Parts, so that the major Part 
of the first Division may be three Times the minor Part 
of tiie second Division, and the major Part of the second 
may be double the minor Part of the first. . 

(12) Tliree Persons, A. 15. and C. make a joint Contribution 
which in the Whole amounts to 767. Of this A. contri- 
butes a certain Sum unknown ; B. as much as A. and 
10/. more; and .C. as much as both A. ani B. together. 
I demand their several Contributions : 

(13) There are 480 Men to be placed in an Oblong, whose 
Length and Breadth together make 52. How many in 
each Front? 

(14/ Sold aQiiio^tity of Tobacco for 19/. Part of which at 
ix. per Pound, aud the Rest at 1^^. Now the first Part 
was to the latter as -^ to J* How much was sold of each 
Sort > 
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(15) After paying away ^ and ^ of my Money, I found 66 
Guineas left in my Bag. What waa in it at first ? 

(16 What two Numbers are those, whose Sum multiplied 
by the greater, pn^duces 77} and whose Difference, mul- 
tiplied by the lesser, giiies 12? 

(17 What Number, from whose dbublc 10 being subtnifted, 
the Square of the Remainder, less 1, will be ^qual to 7 
Times the saed Number ? 

(18: A Father at his Death lefc by his Will, 1000/» to be 
divided between his Son and Daughter, in such a Man- 
ner that f Part of his Share should exf^eed ^ Patt of hers 
by 10/. How must the 1000/. be divided ? 

(19) The cantimial ProdoAof four Numbers ia Arithmetical 
Progression is 9i5, and the common pifference 2. What 
are those Numbers ? 

(20) If to my Months you should add hsdf the Sam, 
And one-eighth more, and then should subtra^ one* 
The Residue would such a Number be 

As tweiity-one, being squared, assuredly. 
(^21) Three Numbers in Giometiical Prog?-ession are required, 
so that the Difference of the first and second may be 6^ 
and of the second and third 15. 

(22) To find a Number, from the Cube of which if you sub- 
tra£l I9y and multiply the Remainder by tliatCube, the 
Produa shall be 216 ? • 

(23) Sixty thousand brave Soldiers \\\ Battle there were 
Plac'd on a vast Plain, and in Form a long Square : 
Now on how many Acres of Ground did they stand. 
At two Yard* three Quarters, between Man and Man ? 
And how many in Rank and File will there be. 
When their Breadth to their Length i^ as two is to tbreel 

(24") A General, disposing of his Araiy into a Square Battle, 
finds he has 284- Soldttrs over and above j but increasing 
each Side with one Man, he wanted 25 to fill up the 
Square. Quere, the Number of Soldiers I 

<25) Old John, who had in Ci-edit liv'dy ^ 
Tiiough now redue'd, a Sum received* 
This hicky Hit's no sooner found, 
Then clair/roiiS Duns came swarming round. 
T. th' Landlord — Baker. — many moi*^, 
Jo V'id, ill all, Pounds ninety-four. 
Half vvliat remained a Friend he lent yr-- 
On Joan and self one-fifth he spent ; 
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And when of all these Sums bereft, 
One tenth o'th' Sunv received had left. 
Now show your Skill, ye learned Youths, 
And by your work the Sum produce. 

( 26) ^In a Redangle, A B C D, is given the Difference be- 
tween the Length, A B, and the Diagonal^ B D, that 
' is, DE=2; likewise the Difference between the Breadth, 
-^ AD, and the Diagonal, BD, that is, FD=r9; required 
the Sides of the Redangle, A B, A D ? 

( 27) In a Triangle, ABC> tlie several Sides are giwn^ viz, 
AB:irl5, AC3?i4«, BCrrlS, and the Perpendiculars 
CD being dra?wn. fi^equired the Segments of the Base 
BD, DA? ^ 

(28) Suppose the Plate of a Looking-Gtass is 18 Inches by 
12, md, is to be framed with a Frame of equal vVidth« 
and whose Area is to be equal to that of the Glass j the 
Width of the Frame is required ? 

(29) One Morning in May, I went to survey. 

As soon as bright Sol I espy'd ; 
.1 ifaeasur'd; round a four-cornered Ground, 
The Margin's* the Length of each Side : 
The Angle at B, together with D^ * 

An hundred and fifty Degrees ; 
The Meadow's Content is all that I want : 
Assist me, kiiid Youths, if you please. 
(30^ A Gentleman a Garden had, 

■ Five Score Fjeet long and four Score broad. 
A walk of equal Breadth half round. 
He made, that took up half the Ground : 
The Figure in the Margin see. 
How wide the walk, I pray, tell me ? 

(31) Ye young Artists, be so kind. 
The Fences of a Field to find j 
Triangular is the form of Ground ; 
Its Area twice twelve Chains was found ; 
One at the -Base I knew. 
Just thirty-six and fifty-two ; 
And cub'd when every side shall be. 
The Sum you in the Margin see*. 

For more Examples, see Sect. 30 and 31. 



A B|««i5,6o 
B C=i3,io 

CDatsIO,00 
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A few diverting QUESTIONS. 

(1) A Cheshire Cheese, whcii in one Scale, weighed 761b. ; 
but on being Changed into the other Scale, it weighed 
only 561b. Quere the true Weight I Ans. 65,1 9651b. 

The general Rule for Questions of this Sort is, to multiply 
the two Weights together, and extract the Square Root of 
the Produft, which Root will be the true Weight*. 

(2) A Stone weighing 40}b. is by Accident broken int«> 
four Pieces, by which tnay be' weighed 'any Number of 
Pounds^ from lib. to 401b* Quere^ the Weight of each 
piece ? 

A General RULE for the Solution of Qttestions of this 

Nature, 

To double the first or least Weight, which always contains 
5ne Pound, add 1, and it gives the second Weight* 

Again, to double the Sum of these two Weights, add U it 
produces the third weight : and again, to double the Sum of 
these three Weights, add 1, and vrt shall have the fourth 
Weight. 

(3) A certan Company being at a Public-house, their Reck* 
oning came to dr. ^d. The Number of Persons in 
Company were equal to the Farthings each spent. 
Quere, the Number in Company,, and what each spent ? 

The General Rule to answer Questions of this Sort is to re- 
duce the g^ven Sum to its lowest Name mentioned, and of 
that extraA the Square Root, which will be the Answer. 

A Pack of Cards being laid into any Number of Heaps, so 
that the Spots on the bottom Card of each Heap, added to the 
Number of Cards laid thereon, may make 12, by giving the 
Number of Heaps, and of the Cards left out> to find the 
Number of Spots on all the bottom Cards. 

Questions of this Nature are solved by the following^ 

Theorem ; 

Suppose n =r the Number of Heaps, 

r zz the Number of Cards -left» 
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nv r= the whole Pack, 

X zz the Number of Spots required. - 
Then the llieorem will be 13 X »- — iv+rzzxy the Number 
-of Spots required. 

(4) Suppose a Pack of Cards dealt into be s^en Heaps, and 
then there are 12 Cards left out* Quere, the Number of 
Spots on aU the bottom Cards ^^ 

(5) What Dimensions must I give to a Joiner to make a Cubi- 
cal Box that 'will hold 20000rangeaof2!| Inches Diame- 
ter each, supposing the Oranges globular, keeping that 
Form, and Jaid in Rows exa6Uy at the Top of each 
other? Ans. 31,498 Inches inside. 

(6) A Master joiner givps to one of his Men a Plank that is 
10 Feet by 2, with Orders to make of it a Square Table, 
equal in Area to the said Plank, but not to exceed five 
Segments : the poor Man being ignorant of Lines (and 
not wiUing his Master should know it,) would be greatly 
obliged to any one who will draw the Plan bow the said 
Plank must be cut and applied together. 

(7) A Person being asked what Hour of the Day it was, an- 
swered, it is between 5 and 6, and both the Minute Hand 
and Hour Hand are together, Required the Hour of 
tbe Day ? 

(5) A Lady has a Dressing-Table, each Side of whicli is 27 
Inches : but she is desirious to know how each Side of 
the same may =36 Inches, by having 4» Feet of Plank, 
Superficial Measure, joined to the same. The Plan in 
what Manner the Plank must be cut and applied to the 
Table is required ? 
(9) A Gentleman purchases a Piece of Land in 
Form of a Parallelogram, and incloses one 
fourth Part (as per Figure) to build a 
House and other Conveniences upon : now 
he desires the Remainder of this Land may 
be divided irito four Parts, equal and similar 
to each other, to be appropri^ed to such 
Uses as he shall hereafter think proper. The Plan is 
desired ? 

(10) Required to divide a given Trapezium, of two equal 
Parts (geometrically), by the shortest Line possible ? 

(11) A Person, for a considerable Wager, is to travel from 
a Town A. to another B. but he is to call at a Place 
which is somewhere on the Line a L Now his 
limited being very short» he is desirous to kno 
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Genealogical Paradoxes. 

Gecmetry-) the Situatign of the Place on the Line a by 
the Distance from thence toA. and B, being the shortest 
possible i 



(12) All the 4i8eivnt Ways possible in which a Gentleman 
can place bis Servants, combining them by 1, :4 3, &c. 
at a Time, are 960799. What Number of Servants 
does he keep ? 

GENEALOGICAL PARADOXES. 



{!) Suppose two Women, and each a Son, were walking to- 
gether, and were met by anotber Person, who asked the 
Boys in what Relation they stood to each other? They 
replied, We are Sons and Grandsons by the Fathers ; 
Brothers and first Cousins by the Mothers ; wh« also are 
Aunts to each of us. This Combination of Kindred 
once happened, but in what Manner ? See Gen. xix. 
ver. SI. 

(2) Who was he that was begot before his Father, bom be- 
fore his Mother, and had the Maidenhead of his Grand- 
mother*^ 
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APPENDIX, 



CONTAINING 



Various Forms of Acquittances, Promissory Notes, 
Bills of Exchange, Lett^s of Advice, Letters 

- of Credit, Bills of Parcels, and Bills on Book 
Debts, all of which are adapted to fuch Circum- 
stances as occur in real Business, to enter a 
Pupil in the Manner and Method of Commerce, 
and to make him ready at Computation* 



ji general Receipt* 

RECEIVED, August 9th, 1003, of Mr, Anthony Bus. 
kin, the Sum of Fifty Pounds, in full for one Quarter's 
Rent, due at Midsummer last, and of all Demands, 



£. 50 00 00 By me, He>iry Hedges.. 



A' Receipt or Acqulttancs for Rent paid, * 

RECEIVED, this 5th Day of January, 1803, of Mr. 
Thomas Field, the S'lm of Thirty-one Pounds Sixteen Shil- 
lings, in Money, which, w^'tb Eight Pounds Four Shilliiiga? 
more, disbursed by the* said Thomas Field, for Taxes aiid Re^ 
parations of the Messuage and Tenements he now occupies, 
situate in Chiswell-Street, London, makes in the Whole the 
Sum of Forty Pounds, and is in full of Half a Year's 



S04 AffouBx. 

doe to se out of tk wd PivniHs St CKibBi-DiT Ittt. 
s^y rconved by 



^. 40 00 00 Thomas Rosx. 



An Acqukiamct ffir Dtkt rtuioed ef « Third Htmd* 

RECEIVED, this 10th Dsy of Joly* 180S» of Mr. Jo- 
feph Stanley, by the Hsmds of Mr. Q»k Stanley, the Sum 
of SeveD Pounds, in full for certain Goods bought by the %aA. 
Joseph Stanley of me. — I say, received is rail of aU De- 
mands,, by me, 

/. 7 00 00 FRMCft Ckviip. 



An Acqmttance for Momey recavtd Im Pari 9f a DA dm 

on BomL 

RECEIVED, this 16th of June, 1S03, of Mr. Thomas 
Brown, the Sum of Ten Pounds Ten Shillings and Six- 
Pence, in Part of Payment of a greater Sum, due to me on 
Bond from the said Thoman Brown. — I say, received h% 
ine- ^ 



£• 10 10 6 ^ Thomas Hedges. 



jin Acquittance for Money received by a third Person for the 

Use of another. 

RECEIVED, this 18th Day of March, 180S, of Mr. 
Edward 'Hedges, the Sum of Twenty Pounds, in full for 
Work done by Charles Day, for the said Mr. Edward Hedg- 
es.— •! say, received, by ^e Order and for the Use of the 
•aid Charles Day, by 

;f. 20 00 00 Thomas Wootok. 
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/ 

A RM^t for imt9rt9t due oa Bmd* 

RECEIVED, this 13th Day of January, 1803, of Mr. 
Abraham Brooks* the Sum of Five Pouads, in fall ^f one 
Year's Interest of 100/. due to me at Christmas last, ob Bond 
from the said Abraham ^rooks. — I say, received by me» 

;^. 5 David Burn. 



ATo//,— Besides these Receipts to be taken on Payment of 
Money due on Bonds, it is proper to have each Payment 
mentioned on the Back of the Obligation. 

An Acquittance for a Legacy* 

RECEIVED this 29th Day of July, 1803, of John 
Roberts, Executor of the Last Will and Testament of Samuel 
Green, late of Westfaam, in the County of Essex, deceased, 
the Sum of One Hundred Pounds, in full of a Legacy be- 
queathed to me, in and by the last Will and Testament of 
the said Samuel Gre^n.— I say, received in full of all De- 
mands, by me. 



jf. 100 John Jarret. 



An Acfuittanci to an Administrator on Payment of a Debt dwe 

from the Inteetate. ♦ 

RECEIVED, thU 80th Day of July, 1803, of Mr. 
William Jarret, Administrator of the Goods and Chattels, 
Rights and Credits, of John Noon, late of Bristol, in the 
County of Somerset, deceased, the Sum of Three Hundred 
Founds, in fufl of a Debt, owing, to me by the said John 
Noon in hfs Life*time, for Household Goods by me sold 
him. — ^I say, received in full c^ aU Demands, by me. 
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A Rettipt proper to hetahem upon a Peri^i gf^itig a Pro~ 

musory Note for a Book Debt^ 

• 

RECEIVED this 20th Day of April, 1803, of Mr. 
William Straight, a Promissory. Note for the Sum of Sixty 
Pounds, payable to me, or Order,- three Months after Date ; 
which Sam, whea p^id, is in full of all Demands.— I say^ 
received by me, 



;^. 60 00 00 Thomas Ross. 



jifi Acquittance for the Purchcue^money on executing a Cowoey" 
anccy to be endorted on the Bach of the Deed* 

RECEIVED, the Day and Year within written, of the 
within named Thomas Bisson, the Sum oi Seventy Pounds, 
being the full Consideration-money within mentioned to be 
paid to me.— I say, received by me, 

£. 70 00 00 Charles Barron, 

Witness to the Payment 7 
of the Money J 

A Receipt for Writtngi intrusted in a Person*! Hands* 

RECEIVED, this 25th Day of November, 1803, -of 
John Stagg, of Eye, in the County of Suffolk, four several 
Deeds or Conveyances ; one of them purporting to be ^ 
Lease of a Messuage, situated in Narrow-srseet, Limehouse, 
and made between John Lee, of Wapping, and William 
Buit, of Westminster ; another to be an Assignment of the 
said Lease, and made between JbhnVyse, of New^treet, 
London, and Fehx Morgan, of Bangor, in the County of 
Caernarvon ; and the other to be a Lease and Release, and 
made between John Jee, of Barking, in the County of Es- 
sex, aud John Beven, of Newhaven, . iu the County of Sus- 
sex ; for which several Deeds, or Writings, I* hereby pro«. 
mise to be accountable, and to re-deliver tbq same^to the said 
^ohn Stag on Demand. 

Witness my Hand^ 

Henry Wright. 
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YBe Form of Promissory Notes ^ or commcm Notes for Money ^ 

» 

The Form of one payable on Demand* 

I promise to pay to Anthony Wilson, or Order, on De- 
mand, the Sum of Twenty Pounds, for "^^alue receivedc— 
Witness my Hand, this ftrst of January, 1B03* 

/". 20 00 00 Henry Wilson. 



The Form of one payable at certain Jjme*. 

London, January 4", 1803. 
THREE Months after Date, I promise to pay to Mr*.. 
Aaron Brooks, or Ordeti the Sum of Ten Pounds, for Value 
received by me» Charles Vyse.. 

jf. 10 00 00 



/ 



Form of one payable at. sundry Times. 



1 promise to pay Sir Aaron Day, or Order, the Sum of 
Thirty-six Pounds, in the Manner following : Ten Pounds, 
Part thereof, three Montha after Date ; sixteen Pounds more 
the 20th of May next ^ and the remaining _Ten Pounds the 
27th of July next following, for Value received. — Witness 
my- Hand at London, the 2d of Janu«^ry, 1803. 

John CowcHtR.. 



£. 36 60 00 



Form Sf one for Goods received* 

1 promise to return John Whyley, Esq. or Order, on De« 
mand, one Casket of Jewels sealed, One Hundred Ounces of 
Gold Plate, Three Hundred and Fifty of Silver ditto,. One 
Himdred Carats of Oriental Pearl, aud a Five Hundied 
Pound Bauk No;:e, received of the said John Whyley, Esq. 
for self and Company, March 4, 1803, by me, 

James Cowcher. 
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Form of Iidand BUU tf Ex^ytmgCi 
Form of one payable at Sight. 

Brutol, January 14f^ 1 80S. 

AT Sight pay Vix. John Barwick, or Order, the Sum of 
One Hundred Pounds, the Value received of Mr. James 
Barwicky and place it to Account, as per AdTice from 

William Ba^wicx* 

To Mr. Charles Davis, at the Horse 1 
Guards, Whitehall, London. J 

« 
Form of one payable after S'tgbK 



£. 64 17 6 



London, Jane 12, 1803- 

AT Ten Days* Sight pay Mr. William Straia^t, or Order, 
the Sum of Sixty-four Pounds Seventeen Shiuings and Six- 
Pence, the Value received from Thomas Johnson, Esq. and 
place it to Account^ as per Adviee from 

Georg£ D£A*» 
To. Mr. Thomas Lawr,T 

Clothier, SaUshury. y 

Form of one payable offer Date* 

if. 70 

Edinburgh, July % ISOS. 

THREE Months after Date, pay Sir John Walker, or 
Order, the Sum, of Seventy Pounds Sterling, Value ia 
Ourselves, and place it, without more Advice, to the Ac- 
count of Thomas and Jamss Bukh. 
To Sir Thomas Bisson, Lombard- 



street, London. 



} 
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Loiidon^ Nov. 24f> 1803. 
Messrs. Fbsc ai^d Payn, 
PAY Thomas Stanley, or Bearer, Forty Pounds on Ac-^ 
count. 

Thomas Pettit. 

SIR,, Y^W Jiuie V 1809. 

PAY Mr. llioinds Rxms^ or Bearer, Oae Hundred 
Tounds, on Demand, and place it to my Account. 

Thomas Clifford. 

To Mr. John Hawkin§r Silver- 
smith, WhitechapeL 



} 



Form of Foreign Bills of Enchangu 

Par Crowm 600 ut Usatict^ 

London, July 1% 1803* 
AT Usance pay tbi* firat el Exchange to* 
London on \ Henry . Gibbons^ or Order,. Sim Hundred 
Paris. -< Crowns, for th& Value keve leoemd ei Sanuri 
First Bill, y Drummond, and place it. to Account, as per 
Advice from 

John Flaw* 

To Mr. George Pain,l 
Merchant, at Paris, j . 

For Crowns 600 at Usance. 

London^ July 12, 180^. 
A T Usance pay this my second of Ex- 
I change, my first not paid, to Joseph LindmaUa 
Second Bill. \ or Or4er, Six Hundred Crowns, for the Value 

'received 'of Sir George Wayer, and Place il 
to Account, as per Advice. 

* Thomas Swift* 

To Mr. Robert Clifford, 7 
Merchantr ^ Paris. \ 



310 : Appendix. 



15s. Si J. Sterl. at ^4^ J. / 
r £, Sterl. Usance* C 



£. 6^^. a,. |4 - "-- -^ -■^«. Y L„„d„„^ Sept. 6, 1 803. 



London on 

Rotterdam. 

First Bill. 



^AT Usance, pay this first of Exchange to 
James Vyse, or Order, Six Hundred and 
Two Pounds Fifteen Shillings and Three 
Pence One Farthing Sterl. at Thirty-four 
Pence One Farthing Flem. per Pound Sterl. 
Value of Samuel Turner, Esq. and place it 
as per Advice from 
Your most humble Servant, 

sThomas Wooldridge; 



To Mr. Samuel Cook, Mer^ 
chanty at Rotterdam. 






J!^crm of a Facto f^s Remittana to hit Employer. 



For Crowns 700> at 5W« Sterl. 



Genoa, Sept. jS, 1803. 

AT twenty Days* Sight pay this ray first of Exchange to 
Tlioinas Godfrey, or Order, Seven Hundred Crowns, Ex- 
c]iM,g<=» at Fifty-four Pence per Crown, Value received of 
the Lorrls of the Regency, and place it to the Account of 
Mr. Vv iii am Stanes, of Lyons, as per Advice from him. 

George Warp, 

To Mr. Francis Baker, Banker, 



Lombard-street, London* 



} 



Mr. William Stanss^s Letter^ advising his Concurrence ta tht 

afore-mentioned Draught, 

SIR, Lyons, Sept. 30, 1803. 

BROTHER George Ward, of Genoa, ha* this Day de. 
" me to furnish him wiih Seven Hundred Crqwns, paya* 



\ 
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ble iK) the Resident of the States at London. I have there- 
fore ordered him to draw for the said Sum on you, which 
please to honour as usual, and put to the Account of 

Your Friend and Servant, 
I William Stanes. 

• To Mr. Francis Baker, Banker, "I , 
Lombard-Street, London. y 



.Form of the Draught on the Employer for Value of Geo J* ship- 

J>ed him per Factor. 



Milreas 400 at Usance. 



St. Andrews, June 25, 1803. 

" At Usance pay this my first of Exchange 

to Mr. Edward Ross, or Order, Four 

Hundred Milreas, the Value here shipped 

on Lisbon. ] for your Use upon the Santa Maria, of 

Naples, and consigned as per Advice 
' from your very humble Servant, 

Michael Godfrey. 



North-Britain 



rTo Signer Santilena, 
at LisboQ. 



} 



Form of an Employet^s Letter vnth Remittance to his Factor^ 
in a Bill cf the said Factor's Correspondent* 

Mr. Thomas Dale, 

ACCORDING to your Desire I have remitted you Pout 
Hundred Crowns for my Account, in your Correspondent 
Baker's Bill inclosed, payable by and to yourself, for which 
please to give me Cre<fit. I recommend the Contents of my 
last and the 4l:h Current to you, and rest your Friend and 
humble Servant, 

£dward BaK£R» 
PariSy Sept. 14, 1803. 



3i2 jUppmdix. 



Tor €n>wii8 400, at 34</. per Crowe. 



Tke Bin. 



Paris, Sept. 14, ISOS. 

At double Uiaac^ pay this ntj mAy Bill of Ex- 
change t^ myself, ^e Sum of ^<mr Hmidred 
'Crowns, Exchange at Thirty-four Pence Steii. 
pel* Crown, the Value received of Mons. Ed- 
ward Bakemum, and place it as per Advice to 
the Account of 

Your humble Servant, 



To Thdmas Day, Mer-1 
xhant, at BristoL j 



Form of the Corresfw»dmif s .hetUrtf AdvUe^ 

Mr. Thonas Day, 

sir; Paris, Sept. 14, 1803. 

B Y this Post I ha?9e idnnni on you for Four Hundred 
Ciowil^, St SW. payable to yourself, Value of Mons. Edw. 
Bakerman, which, with my other BUs^epewiEng, piease to 
hSnour, and the timely Remittance shall be pwacuially made 
you by, 

SIR, 

Your 'very bmc^le Servant, 

Nicholas Brown. 

To Mr. Timothy Sevan, 1 
, Merchant, Bristol. J 



Sorm of Lstten tf Crit^^ 

SlU, JLon^on, Tune 1% IMS. 

PLEASE to to furnish the Bearer hereof Mr. lliomas 
Cavendish, with the Sum of One .Hundred Pounds, as he 
shall require the san^e, and place it to my Account : for which 
this Letter of Credit, and his Receipt, shall be your sofficieiit 



Vouclier and Warrant ; giving upon Payment a Xiiae'or two 
of Advice to 

Your real Friend, 

ipKAnCie Rose. 
To Mr, John Day, Merchant, 
atJ[iuU« 



! 



Th^ Recent* 

RECEIVED, July 6, 1803, of Mr. John Day, the 
Sum of One Hundred Pounds, by Virfcue of .Mr. Francis 
Rose's Letter of Credit, of June the 12th last, for the said 
Sum, i^r 

'■' TiHOMAs Cavendish. 

;f.lOO 



SIR, thiblin. May 7, 1808. 

THE Bearer, Mr. Thomas Vyse, will have Oc- 
casion for Sixty Pounds, which Sum I 'desife you to furnish 
him, and take his £111 for the saidiSum, or any Part thereof, 
on the Honourable William W^bb, Esq. 

I am, Sir, . * 

Your hj^Hb Servant, 

To Henry Hedges, Esq. "I 
Fleet-street, London. } 



Exch. £. 70. 

SIR, June 4, 1808. 

{At Twelve Days' Sight pay this my first of Ex- 
change to Henry Hopkins, Esq. or Order, the Sum 
of S^enty Pounds, the Value received of ditto for 
your Use, as per Aci^ce from. Sir, 

Your humble Servant, 

Thomas VviB. 
To the Hon. William 1 
Bay, Esq. Dublin. | 

2 £ 



n 
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Exch. ;f 70. ' 

SIR, June i, 1803. 

At Twelve Days' Sight pay this my Second of 
Exchange, my Eirst not paid, to Richard Kirk, Esq. or Or- 
der, the Sum of Seventy Poillnds, the Value received for your 
Use, of Henry Hopkins, Esq. as by Advice from 

Your humble Servant, 

Thomas Wilks. 
To the Hon. William 1 
Bay, Esq. Dublin, j 

Form of a general Letter of Credit ^ to furnish a Person accord^ 

ing to his Occasion. 

SIR, . Paris, May 12, 180S. 

THE Bearear, Mr. Aaron Babel, one of his 
Britannic Majesty's Messengers, being ordered to Constanti- 
nople, will have Occasion for Money to defray his Charges, 
&c. Please to furnish him writh the Sums he shall require at 
the said Place, taking his Receipts ; and your Draught, for 
the Value, shall receive due Honour from 

Your humble Servant, 

-J Michael Wells. 

Mons. Carter Day, Banquief, 1 
a Vienne. j 



For 600 Florins, at 3 liv. 4j. 



SIR, Vienna, June 2, .1805. 

• AT Three Day's' Sight pay this -my only Bill of 

Exchange to Edward Fay, or Order, the Sum of .600 Fionas, 
Exchange at three Livres foyr Sols per Florin, the Value 
paid at Constantinople to Aaron Babel, pursuant to your 
LeUer of Credit of the 12th of May last, and as by Advice 
from the said Aaron Babel. 

•Richard Staked 
A Mons. Henr)'- Hedges,! 
Banquier, a Paris. J 
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Bills of Parcels and Book Debts. 
Cl) Mr. A. B. 

Bought of Thomas Grocer, Jan. 2, 1804*. 

4. lb. of Green Tea, — at 17 6 per lb. 

12 lb. of Bohea, — 7 10| 

5 Hundred of Tobacco, — 66 per C. 

10 Barrels of Raisins, — 46 4 per B. 

9 lb. of Pepper, — 2 9 per lb* 

7 lb. of Brimstone, — 18 

8 lb. of Coffee, — — 12 9 

77 oz» of Mace, — — I 64 per Oz. 



X- 



(2) Mra. T. 

Bought of Thomas Silk-Mercer, Feb. 7, 1804. 

20 Yards of brocaded Satin^ at 17 9 per Yard 

36 Yards of Mohair, — 10 8 

86 Yards of Green Silk Damask, 19 11^ 

100 Yards of Paduasoy, — 11 10 . 

9 Yards of double Taffety, — 3 9 

12 Yards of ditto, ^56 

6 Yards of ditto, — 9 1 H 

42 Yards of ditto, — 10 6 



£' 



(3) The Hon. Lady B. 

Bought of J. Linen-Draper, March 6, 1804. 

>. d^ £• s, (fi 

100 Ells of Dowlass, — at 11^ per Yard 

96 Ells of Holland, — • 5 7i 

I9i Ells of Diaper, — 17 

271 Yards of Damask, — . 4 lOJ 

12 Yards of Muslin, — II 

245 Ells of Cambric^ — 5 6 

£' 
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(4) Ma<iam R ^ 

Bought of B. MiL^ENER, April 4, ISO*, 

s- d £' ^' ^ 

26i Yards of blue Riband, — at 2 6 per Yard 
12 Fans, French Paper Mount, 4 S^ each 
6 Pair of Roman Gloves, — 9 6 per Pair 

4 Do:^en of Irish Lamb ditto, 1 10| 

6 Sarsenet Hoods, white, — 5 11 each 
A Piece of Mechlin Lace, 12^ Y. 17 6 per Yard 



(5) Mrs. F. PiNDUST 

Bought of Thomas Hosier, May 12, 1804. 

'• «• £• /. J* 

28 Pair of Thread Stockings, at 4 6 per Pair 

l\ Dozreti of Worsted, mixed, S 10 ■ .. ■ 

18 Pair of Strawberry Hose, 4 

16 Pair of Silk Gloves, — 5 11^-^ 

74 Pair of Norwich Hose, — 2 6 ■ 

17 Pair of Men's Yarn, — 3 ■ ■ .■■.. 
1 1^ Dozen ditto, Silk, -^ 16 6 ■ ■ 



!*■ 



'■■ 9 



£■ 

(6) Mrs. Awn ScOtt 

Bought of John Fruitkrer, June 7, 1804. 

s» tL ; £• '• 4* 

6 Dozen of Lemons, — at 2 10 per l^oz, 
4| Hundred of Lisbon ditto^ 6 6 per Hund^ 
10 Ropes of Onions, — 1 9 each 
17 Doz.SevilleandC^a Oranges, 4 6 per Doz. 
A Bushel of ChesnuU, — 10 6 
S Dozen of Pomegranates — 4 10 per Doz« 

£■ 
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^7) Mr. C. Toms 

Bougtu of Jawe^5 Prapbrj Jnly 4^ 1804. 

1^ Yards of Broad Cloth, ^ at 1^ 6 per Yard 

17 Yards of fine Spanidi Black, 17 4 r^ 

14^1 Yards of fine Grey Cloth, 16 10. — - — r- 

6| Yards of second Drab, 12 8 t-^ r-- 

27i Yards ef ShsOloons, — 19 ^ 

19 Yards of Serge, — ♦ lOi 



(8) Mr. W. L. 

Boi^ght of Andrew OilmAm, Aug. 7, 1804v 

J. d, £• /. J« 

I'ilb. of Anchovies, — at 1 6 per 1|>. 

6i of Capers, — — \\\ — — 

26lb. ofSalt, — - 9}—^ 

4 Gallons of pickled Mushrooms, 3 6 per Gal. 

5 GaDons of Lucca Oil, — 10 6 

lab. of Saltpetre. -^ 1 4Jperlb. 



jP) John Jones, Esq. 

Bought of Tho. Chebsemonger^ Sept. i6» )804>. 

C^qrJb. /. d* £. /. £ 

6 Cheshire Cheeses, Wt. 3 2 14 at 44f 6 per C. 

3 Gloucester ditto,. 2 3 21 36 4 

8 Flitches of Bacon, 50 Stone 2 1 If per St. 

10 Firkins of Butter — 32 6 each 

24 Stilton Cheeses, - 6 2 9 37 10 per Q. 

5 Weys of Suffolk Buttfr, S 12 6 each 



■«*«■ 



£- 
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(10) Sir Matthew Lamb 

Bought of Nath. Winemerchant, 061.4, 1804- 

J*, d. £• s. </. 

1^ Dozen of Claret Wine, at 37 6 per Doz» 

4 Gallons of Canary, — 9 6 per Gal. 

2 Hhd. of old Mountain, 6 4 — 

26 Dozen of Madeira — SO 6 per Doz. 
12 Dozen of Tent — 59 10 

4| Dozen of Red Port — 19 10 



£' 



(11) Mrs. B. 

1804, Bought of J. Butcher, 

Ilf. d, j^. J", d. 

Jan. 2. A fore Qnar. of Lamb,Wt. 1 0| at 4i per lb. 

29. Ditto of Pork, — 14 5 

Feb.4. A l^uttock of Beef, — 49. H 

10. A Fillet of Veal, — Hi 51 

27. A Surloin of Beef, — 26 4^ 

Mar.6. Beef Steaks, — 10 5^ 



14. A Saddle of Mutton, 171 K 



& 



(12) John Thomas 

Bought of J. CORNCHANDLER, 06^. 4» 1804. 

s. d, jQ, J". d» 

4 Quarters of Barley, at 16- 9*perQuar. 

12 Bushels of Wheat, — 5 9 per Bush. 

7 Ditto of Oats, — 11 9 per Q Liar. 

20 Bushels of Beans, — 4. 6 per Bush. 

181b. of Hops, — — 1 9 per lb. 

4 Loads of Hay, — 50 per Load j 

I 
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(13) 

Mr. Jones, Dn To J. Coalmerohant. 

1804. s. d. j^. /. d. 

^eb. 17. 4 Sacks of Coals, at 39 6 per Ch. 

Mar. 4. .54 Chaldrons of ditto, * 30 

16. 8 Sacks of ditto, ^ 34 6 

27. 9 Sacks of ditto, — 42 

April 6. 7 Sacks of ditto, — 38 9 

20. 3 Sacks of ditto, — 45 



(14) Thomas Johnsok 

Bought of John Grocerj Nov. 27> 1804. 

C q, lb, s, d, j^. /• a* 

12 Hhds. of Tobacco, Wt. 6 1 24 at 53 6 perC. 

9 Barrels of Raisins, — 2 3 20* 39 8 

12 Ditto of Rice — 3 1 27 26 '11 

8 Bags of Pepper, — 13 14 79 6 

Brimstone, — 3 2 24 27 6 ^ 

4 ijhds. of Sugar, — 4 1 17. 33 9i 



£' 



(15) Mr. John Mann 

Bought of John Jee, Dec.027, 1804. 

6 Casks of Barbadoes Sugar, at 2 Months Credit, viz. 

C q» lb* 

No. 1. Wt. 10 241 

2. -5, _ 9 2 17 

ZZZ H 11 2 17 r'^^'^ %''"^' ^^^^* t^\i> 

—10 1 1 j 

— 9 3 I9J 



4. 
5. 
6. 



Gross, 
Tare, 



Net, at 53/. 6d. per Cwt^ 
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(16) Mr. John Ross 

Bought of John MACKiNt>ER, Jk'a ^, 18(H. 

C. q. lb. /• dm j^. J. di 

5 Hhds. of Sugar, 6ro8s 10 3 10 

Tare d 2 10 at 7* Op. C. 
2 Bar. of Scotch Snuff, Gr. 8 2 7 

Ta. 2 7^t 1 is p.lb. 

2 Ditto of Pimento, Gr. 7 S 7 
_ Ta. ^ 2 at 1 10 

"3 Ditto of Figs, Gr. 8 2 U 1 

Ta. 1 27 at 30 Op.C. I 

*4Hhd8. ofTreacle, Gr. 11 2 19 - J 

Ta. 2 27«ftl4 ^O-^'i— ^ 

3 Ditto of Pmtltfs, Gr. 10 1 11 V 



Ta. 2 25 at 17 6 



1*1 liawi 



«<Mk^Aiki*A*^i 



(17) Mr* Tbomas Baii. 

3dfigHtt>f JoH^ l^iLTEicsMi^H, Juiie 3> 1804W 

9z. dwt. gr. X* d. £* x« if. 

A Sflver'l^ankard, Wt. 14 2 3 at 6 9 p. oz. 

-i Punch Ladle, 19 20 at 7 2 

Punch Bowl, 24f 1 7^t 7 6 -^ 

A :Pair of Sauce-Boats, 40 11 lOat 7 10 

6 Cruet Tops, — 4 9 3 dt 6 4 

2 Sauee-Pans, ^ '62 19 4 at 7 ^ 

1 Doz. of Dishes, each 26 14 6 at 6 2 

Ditto of Plates, — 14 10 9 lA 6 8|- 



l««M 
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